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GENUS SPHINX, OR HAWK MOTHS. 

The insects of the genus Sphinx are sometimes, 
in Britain, called Hawk Moths. They have, in 
general, a large thorax, and thick body, most usual- 
ly tapering towards the tail, or posterior extremity. 

The name of this genus is derived from the posi- 
tion assumed by several of the caterpillars of the 
laiger species bearing a strong resemblance to that 
of the Egyptian Sphinx, the fore parts being eleva- 
ted, and the rest of the body adhering flatly to the 
sur&ce on which it rests. 

The flight of the larger species is generally in the 
twilight of evening, or early in the dawn of morning. 
Some of the smaller ones are to be met with 
during day, although they are mue\v mot^ xwt^^ 
secD than butterflies. 

VOL. JI. ^ 



10 GENUS SPHINX. 

This tribe feeds on the nectar of flowers, which 
they extract with their long flexible tongues. 

The caterpillars have sixteen feet, and are mostly 
very active in their habits ; those of the Linneean 
division, called Zygcence, are thick, fat, and covered 
with short hairs ; those of the Sesice are generally 
smooth, unarmed, and thinner towards the head ; 
the others have usually a sharp, erect, stiff horn 
behind. The pupae are quiescent ; those of the 
Zygcence folliculate, and a little tapering forwards ; 
the rest naked and smooth ; those of the Seiice 
pointed at each end— of the others, very obtuse be- 
hind ; and many of the species spin their cocoons 
under ground, making them up with small particles 
of earth and grains of com, interwoven with silky 
filaments. 

The caterpillars of some of the sphinges, more 
particularly that of the Privet Hawk Moth, when 
in a state of repose, hold firmly with then: fore legs 
the branch on which they are standing, and erect 
the anterior part of then: body so as to form nearly 
a right angle with the posterior, and remain motion- 
less in this singular attitude for hours. By this 
means they elude observation, and may be taken 
for the twig of a tree. It is mentioned by Reaumur, 
that a gardener in the service of Jussieu, the cele- 
brated botanist, used to be much annoyed at the 
apj?earance of these cateipVilare •, be conceived that 
the seJi-flufficient air wYiicYv lYie^ TfiKmSssK^ '\s^^« 
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OENUS SPHINX. 1 

cated much pride in the creature, as he had neyei 
seen other lary» hold their heads so high. 

LinnGeuB divides this genus into the following 
sections : — 

A. With the antennsB scaly ; the feelers hairy ; 
and the tongue spiral. 

Plate 61, lower figure, represents the larva of the 
Ocellated Sphinx, a species of this section ; and the 
upper figure, the pupa of the same insect. 

B. Sesije. — The antennee are cylindrical; the 
tongue is exserted and truncate; and the wings 
entire. 

G. Zyqj&vm^ — The antennse are thicker in the 
middle ; and the tongue exserted and setaceous. 

The speci<« of this genus are &r less numerous 
than those of the Papilio and the Phaloena ; on 
that account we have been more limited in the re- 
presentations. There is, besides, little striking in 
their history or peculiarities, except in a few of the 
individuals, namely, — those of the Ocellated Sphinx, 
the Destructive Sphinx, and the Death's Head. 

The larvsB of many of the sphinges are exceeding- 
ly destructive to trees and shrubs, penetrating into 
hem, and often causing their total decay. Mx, 
osei^ Hayward remarks on this subject, '' Having 
een balked in my endeavours to raise and train 
«me yoimg currant bushes in a particular manner, 
)m their fidling to grow so luxvmaxvVX-j ^ \\e^ 
wa to expect, firom the paiiva 1 Yi^j\ \akKsi \.^ 
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prepare the soil, &c., I was led to a narrow exami- 
nation of their exterior in search of the cause ; and 
perceiving some wounds in the branches, that had 
much the appearance of being made by the entrance 
of small shot, I cut off a branch, when I found that 
the medulla, or pith, was destroyed, and its place 
converted into a conmtiodious apartment and pas- 
sage for some insects. I traced it for several inches, 
and found it occupied by a grub, or maggot ; and 
knowing this must be the larvae of some fly or moth, 
I determined on securing a few of them at the 
proper season, to see the result of their transforma- 
tions. Having obtained some in a chrysalis state, 
I placed them under a glass, when, after some 
weeks, one of them produced a beautiful specimen 
of the Mgeria tipuliformis" 

A few only of the sphinges are remarkable for the 
gayety and splendour of their colours, which render 
the butterfly tribe so pleasing and interesting to 
general observers. There is, however, to counter- 
balance this, a peculiar grace and elegance of form 
throughout the whole of the sphinges, which at once 
distinguish them from the moths. The sphinges of 
Britain are not numerous, being, as is the case in 
other regions of the globe, a very limited genus ^ 
when compared with the butterflies and moths. 



il • 




Sphinx OctUala.—hKiT 



13 



THE OCELLATED SPHINX. 
Sphirue Ooellata. — Britain. 

PLATE LXII. 

Sphinx Ooellata, Linn, Syat NaU ii. p. 796.— J)o»ovan*5 
Brit, Ins. viii. pi. 269. — Harris^ Anreiian, pi. 5, fig. 
o. H— ^^n, pi. 8, fig. 2. 

As an example of its genus^ the Ocellated Sphinx 
is probably one of the most elegant which is produced 
in Great Britain. The upper wings and body are of 
a beautiful reddish brown ; the lower wings, at their 
insertion, are of a deep carmine, gradually soflening 
ofif till it becomes of a pale rose colour, terminating 
in a citron yellow at their bases. Towards the margin 
on each wing is a large circular spot, like an eye, 
black in the centre, surrounded with a ring of deep 
ultramarine blue, quite iridescent, changing to the 
most beautiful pale cobalt blue, and the whole sur- 
rounded by a black fillet. The caterpillar is of a 
willow-green colour, and generally feeds on willows. 
It arrives at its full size towards the beginning of 
August, when it buries itself in the earth, and 
changes into a chrysalis of a bistre colour. About the 
first week in June following it emerges, in the form 
of the peifect sphinx. 

The^alteration of form during lYi^ JME^t^^^'^'^^'' 
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of life which the insects of the papilionaceous tribe 
undergo^ affords a subject of the most pleasing con- 
templation to the mind of the naturalist. Though a 
deeply philosophical survey demonstrates that there 
is no real or absolute change produced in the identity" 
of the creature itself, but that it is in reality only^ 
the gradual and progressive evolution of parts before 
concealed, which lay in embryo, masked under the 
form of an insect of a widely different appearance, 
yet it is justly viewed with the highest admiration, 
and even generally acknowledged to be in the most 
lively manner typical of the last eventful change of 
humanity. 

If any regard is to be paid to a similarity of names, 
it would seem that the ancients were sufficiently 
struck with the transformations of the butterfly, and 
its revival from a seeming temporary death, and 
considered it as an emblem of the soul, the Greek 
word '^vxn (Psyche) signifying the soul, and also a 
butterfly. 

Modem naturalists, impressed with the same idea, 
have drawn their allusions to the resurrection of the 
body, from the dormant condition of papilionaceous 
insects, during their state of chrysalis, and their 
resuscitation from it ; but they have, unfortunately, 
chosen a species the least proper for the purpose, 
namely the silkworm, — a species which neither 
undergoes its change under the cur&ce of the earth, 
nor, when emerged from ita lotc^, S&^^i «si\Mw3v. ^\ 
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remaxkable beauty; but the larva, or caterpillar^ 
of the Sphinx, when satiated with the food allotted 
to it by nature, retires to a very considerable 
depth, beneath the surfece of the ground, where it 
divests itself of all appearance of its former state, and 
continues buried for several months ; then works its 
way to the surface, bursts from the confinement of 
its tomb, and commences a being of powers so com- 
paratively exalted, and of beauty so superior, as 
to be one of the most elegant of the whole insect 
tribe, disporting, in its splendid attire, through the 
atmosphere. 

Even the animated illustration of the resurrection, 
taken from the vegetable world, so justly admired, 
must yield, in the force of its similitude, to that 
drawn from insect life, since Nature exhibits few 
phenomena that can equal so wonderful a trans, 
formation. 

This extraordinary metamorphosis is thus de- 
scribed by an anonymous poet ; which we suppose 
to be Dr Shaw. 

The helpless crawling caterpillar trace, 
From the first period of his reptile race : 
Clothed in dishonour on the leafy spray, 
Unseen, he wears his silent hours away ; 
Till satiate grown of all that life supplies, 
8el£-tai]ght, the voluntary martyr dies. 
Deep under earth his darkling course he henda^ 
And to the tomb a wilUng gue«l d«Kfi!iy^\ 
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There, long secluded m his lonely cell, 

Foi^geUthe sun, and bids the world fiirewell. 

O'er the wide waste the wintry tempests reign. 

And driving snows usurp the frozen plain : 

In vain the tempest beats, the whirlwind blows, 

No storms can violate his grave's repose ; 

But, when revolving months have won their way, 

When smile the woods, and when the zephyrs play. 

When laughs the vivid world in summer^s bloom. 

He bursts, and flies triumphant from the tomb ! 

And, while his new-born beauties he displays. 

With conscious joy his altered form surveys. 

Mark, while he moves amid the sunny beam. 

O'er his soft wings the varying lustre gleam. 

Lanch'd into air, on purple plumes he soars. 

Gay Nature's face with wanton glance explores ; 

Proud of his various beauties, wings his way. 

And spoils the fidrest flowers, himself more fair than th 

And deems weak Man the friture promise vain, 

When worms can die, and glorious rise again. 
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THE DESTRUCTIVE SPHINX. 
Sphinx Exitiosa United States. 

PLATE LXIII. 

^geria Exitiosa, Say.-^oumal of the Academy of Natural 
Sciences, vol. iii. p. 216, New^-~Say, American Entomo- 
logy, vol. u. pi. 19 ; upper and middle figures. 

Male. — The body is steel-blue ; antennee ciliated 
on the inner side^ black, with a tinge of blue ; palpi 
beneath yellow ; head with a band at its base ; both 
above and beneath pale yellow ; eyes black-brown ; 
the thorax with two pale yellow longitudinal lines, 
and a transverse one behind, interrupted above, and 
a spot of the same colour beneath the origin of the 
wings ; the wings are hyaline ; nervures and margin 
steel-blue, which is more dilated on the costal mar. 
gin, and on the anastomosing band of the superior 
wings ; the feet are steel-blue ; the coxae two bands 
on the tibiae, including the spines, incisures of the 
posterior tarsi, and anterior tarsi behind, pale yel- 
low; the abdomen, with two very narrow pale 
yellow bands, one of which is near the base, and 
the other on the middle; the tail is fringed, the 
fringe margined with white on each. «\d!&. 

FMMALE.^^The body is very daxk. «XQ^^\^«'<ir^. 
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a tinge of purple ; the antennee destitute of ciliee 
the palpi are black beneath ; the thorax is imma 
culate ; the superior wings are steel-blue, withoi 
any hyaline spot : the inferior wings are hyaline 
with an opaque margin, and longitudinal line of tl: 
latter colour; the tergum, with the fifth segmen 
bright reddish fulvous. 

The Pupa has two semifascise of spines upo 
each of the segments, excepting the three termini 
ones, which have a single row only. 

The Follicle is brown, oblong-oval, compose 
of small pieces of bark and earth, closely connecte 
together by the web of the animaL 

This insect has been for years the cause of gret 
solicitude and regret to all the lovers of fine fruit i 
America. Small as this creature is, measuring on] 
half an inch in length, it is the silent, insidious d< 
ftroyer of the peach-tree. 

The sexes are so remarkably different firom eac 
oth^, that it was with much diffidence MrSa 
yielded his assent to their specific unity, and thi 
was firom a knowledge of the circumstance that it 
sexes of many of the species are very unlike eac 
other. In this instance, the difference is so great i 
to render it difficult to construct a good commc 
specific character. 

It was to Mr James Worth, a zealous and can 
Ad observer, that Mr Say was indebted for tl 
principal part of the accuxa\A\i&Ta^>i\<^^ 
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possessed of this sphinx. The following observa- 
tions are extracted &om a valuable essay by that 
gentleman^ published in the third volume of the 
American Transactions. 

The egg^ deposited on the side of a glass tumbler^ 
was oblong-oval, dull yellow, and so small as to be 
only just discernible by the naked eye. Excepting 
in a state of confinement, he never saw the female at 
rest but in one instance, when she was perched on 
a leaf, which may possibly be the usual place of 
deposit, though he is inclined to believe that it is 
made on some part of the trunk of the tree. The 
larva is white, with a reddish brown head. It is 
somewhat difficult to ascertain the early movements 
of the larva, in consequence of its small size ; but its 
destructive career certainly commences about the 
end of September, or beginning of October, by its 
entering the tree, probably through the tender bark 
under the sur&ce of the soil ; after having passed 
through the bark, it proceeds downwards into the 
root, and finally turns its cotirse towards the sur- 
&ce, where it arrives about the commencement of 
the succeeding July. 

Having attained to its full growth, the larva enters 
the papa state between the first and middle of July ; 
enveloped in its fellide, it may then be readily dis- 
covered close to the trunk, surrounded by the gum 
which oozes 6x>m the wound. TYiei^waN%Ns^^ 
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THE FOLUCLE. 




EXUVIA OP THE PUPA. 






The pupa state continues from the tenth 
to the latter end of that months or begir 
August. 

Mr Worth examined his fruit-trees on the 
July, when he obtained twenty follicles, an 
thirty larvee ; of the follicles, four were em] 
insect having assumed the winged state. Tl; 
had all arrived near the surface of the ground 
purpose of undergoing their great change. 

Against the depredations of this insect 
supposed remedies have been prescribed,- 
the application of hot water, tanner's bark, an 
of sulphur, to the root of the tree, and soft s 
lime-wash to the trunk ; but it is obvious, 
application of this kind can injure the insect 
coining in contact with it, whilst it remain 
egg, or injbiitile state, on the outside of the ti 
after having penetrated to the interior, no su 
application can affect it. TVie various sul 
placed around the root o? VJaa \.x^^j «<i^^ 
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and sand^ the uncovering of its base during winter, 
coYering again for the summer, are also pronounced 
by Mr Worth, from his experience, to be inefficient, 
and even injurious to the health of the tree. 
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THE SPURGE SPHINX. 
SpMnM jSujpAor6t«.— Euaopx. 

PLATE LXXT. 

Spliinz Euphorbias, Linn, Syst Nat, ii. p. 802. — .^'Aat 
Nat, Miscellany^ pi. 922. — Drury^s Ins, Exot, i. pi. 
fig. Z^^-ReaumurU Ins, L pi. 13. fig. 1, 4, 5, 6. — Turto 
Linni^ iii. p. nZ^^Jhmwan'^s Brit. Ins, iii. pi. 91, 9! 

The superior, or upper wings, are of a rich fan 
colour, with the anterior margins of a brilliant lee 
green, and a laige cloud of the same colour towai 
their insertion into the body, and two semilus 
spots nearer the tips of the wings ; there is a doul 
articulate black band, with a leek.green cent 
towards their posterior margins, bounded by a box 
of brownish purple ; the under wings have a b!' 
bar at their insertion, bounded by a band of 
crimson, below which is a band of black, and a b 
of pale chestnut ; the anterior and posterior mi 
of both upper and under wings are white, fimb 
at their edges. The body is thick, of a ricl 
green ; the whole, from the head downwards 
with pale chestnut; and two spots of the sam' 
back, above which are two white spots. The 
white, and the anteimsd chestnut, and club 

The Spurge Sphinx, considered as a ? 
Bntawj 18, without exception, the rarest 
^e genua. 




A>Ainx EupMorbui — Ger 



■S" 



THE SPURGE SFHINZ. 23 

Drury lias figured this sphinx^ without its changes, 
among his rare insects, but as a native of a foreign 
country ; and before the time of Harris, it was often 
an object of discussion among collectors, whether it 
had ever been taken in England. Harris says, 
" It has long been in dispute, whether the Spotted 
Elephant was a native of this island ; but it is now 
past a doubt, as I had the good fortune to find a 
caterpillar of this moth in marshy ground at Bams- 
cray, near Crayford, in Kent, about the middle of 
August. It was better than three inches long, of a 
dark brown colour ; the horn at the tail part, which 
was about half an inch long, appeared black and 
^ofisy. The head was nearly the size of a small pea, 
and of a lightish yellow brown, or tan colour. I tried 
yarious herbs to bring it to feed, but my attempts 
were fixdtless, and it died for want." He mentions 
that the chrysalis, in the plate which he figured, was 
sent to him from Belisle, in France ; and the moth 
was transformed firom it in the beginning of June. 

The Spurge Sphinx is conmion in many parts of 
Oennany, France, and the Netherlands. It is 
figured of the natural size in the annexed plate. 
The caterpillar feeds on the smaller, or European, 
qpecies of the genus Euphorbia, It changes to a 
dirysalis in the month of August, firom which, in the 
iUlowuig June, emerges the perfect insect, in its 
imago condition ; in which state it Via& &V9 ^n^^sSa 
mpoint of colour. 
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THE HUMMING-BIRD SPHINX. 
Sphinx Stellatamm Britain. 

PLATE LXT. 

Sphinx Stellataxum, Linn, SysU Nat ii. p. 803.— .7^ 
Linniy iii. p. 179. — Donovan^s Brit. Ins, v. p. 
Cramer^ Insects, pi. 94, c. — Shawns Nat, Misc 
pi. 872. 

The superior wings of this beautiful little 
are of a deep brown, with two waved sesquial 
bands, and a dimidiate band and black sp< 
each ; the under wings are of a greenish yell 
some individuals, and of a rich orange in o1 
the thorax is large, round, and capacious ; an 
abdomen thick, brown, and hairy beneath ; ( 
lower part of which are two white spots on eacl 
and a white spot on each side of the thorax, be 
the head, which is sharp and pointed ; the ey 
large, and the antennae club-shaped in some, a 
others, they are thickest in the middle ; the ar 
tions of the abdomen terminate with a tram 
tail, not unlike that of a bird. 

There are two sorts of caterpillars belongi 

this species. They are alike in size and fom 

are rery different in colour, Otv^ wsi\.N&^Sc« 
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A variety is found in Botany Bay^ and also in 
North America. 

It may be remarked^ that the Sphinx Belts of 
Linnesus and Cramer is described amongst the syno- 
nyms given by Fabricius^ as a variety of Sphinx 
Stellatarum ; and Sphinx Cicidus of Cramer differs 
but little from this insect^ so that it may be con- 
8id^!ed the same species. 
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THE WINDOWED SPHINX. 
Sphirup Fenestrata. 

-PLATB LZTI. 

Sphinx Fenettimta, Dnury^ Iru. ii. pi. 28, fig. 5, — Turton*s 

LiruU, m. p. 185. 

The wings of this insect are of a deep brownish 
black, with transparent glass-like spots, three on 
each of the upper wings, and a larger one on each of 
the under wings, through which any object can be 
distinctly seen, from their extreme clearness. The 
body is thick, of a rich brown colour, the abdomen 
consisting of alternate black and yellow bands. The 
head is small, and the eyes and legs are scarlet ; the 
thorax with three black spots on it. 

This curious insect is a native of Jamaica. 
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THE PINE SPHINX. 
Sphinx Pinasiri. 

PLATB LZTII. 

Sphixuc Pinastri» lAniu S^^i* iVa/. iL ^ 802.^riirlM 
Linni iii. p. I72,^^j}im(nian''s BriL Ins, ix. pi. 296. 

Thb superior wings of the Sphinx Pinasiri are 
a pale greenish purple, with three black spots towan 
their centre; the under wings are burnt umbei 
brown ; all of them have a border of black and whil 
spots ; the head, thorax, and abdomen, are the san 
colour as the upper wings, banded with browni 
blEkck. 

The caterpillar has an orange yellow head ; ^ 
body is covered with alternate longitudinal stri 
of deep green and yellow ; along the centre of 
back it is white, in the middle of which exte 
from the head to the tail, a catenated line of rich 
dish brown ; and the tail is furnished with a s 
The pupa is of a deep reddish brown. We 
placed it as a British insect, from a traditi 
report that it has been foimd in Scotland, n 
Edinburgh, and it is said also to have been 
in Sussex.- It is a very plentiful species in Gkr 

among the extensiye pine forests which ir 

that country. 



i 



S9 



THE FORESTER SPHINX. 
Sphinje Staiiees. 

PLATE LXTIII. 

Sphinx Statice8, Linn, Spsi. Nat ii. p. 808.-.J[>oiioo<in'« 
BriL Int. ▼!. pL 204, fig. 2.^Turim^8 Linni, iii. p. 191. 

This very beautiful Sphinx has the superior 
wing8> thorax^ and abdomen of a vivid green in some 
species^ while in others it is of a pale yellowish 
green ; the inferior wings are purple in some^ and 
very pale rose colour in others ; they are brown 
underneath ; the antennae are pectinated^ and club- 
shaped. 

The larva is of a deep blacky with a line of white 
down the back^ and some lunar.shaped spots of the 
same colour in different parts. It feeds on docks. 
The moth is transformed in May^ and frequents 
meadows. The breadth of the insect is an inch and 
an eighth. Our figure is nearly double the size of 
nature. The chrysalis is dusky. 

This sphinx is not common ; it frequents Kent^ 
Surrey^ Hertfordshire^ Essex^ Middlesex^ Yorkshire^ 
Cambidgeshire^ and Northumberland. 



so 



THE BLOODY.TAILED SPHINX. 
SphifUf Hamorrhoidalis, 



PLATE LXIX. 



Sphinx HaBmorrhoidaliB, Turton** LinrU^ iiL p. 181.- 

Cramer^ v. pi. 52, c. d. 

The wiiigs are hyaline, with a broad black ban< 
all round, and a dimidiate black band on the uppe 
wings; the posterior and anal mar^ns ar6 fimbria 
ted ; the head is small ; the antennae long an< 
fringed ; the eyes are crimson ; body thick, termi 
nated with a large romided tail, thickly covers 
with fine crimson hairs ; back prominent, with x 
white circular spot on each shoulder, and a girdl* 
of crimson below the back, the thorax with a whit 
spot on^each side, and the abdomen red at ead 
end. 

The Bloody-Tailed Sphinx is an inhabitant o 
India, and is to be found in various islands of thi 
Indian Ocean. The figure is the size of nature. 




Sphirue Hmmi>rrhoiiUiHt.—&aw. 
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THE ELEPHANT SPHINX. 
Sphinx Elpenor. 

PLATE LXX. 

Sphinx Elpenor, Linn. Syst. Nat, ii. p. 801. — Turton^s 
Linne, iii. p. 175.«-^Donovan*« Brii, Ins, iv. pi. 122. — 
Harrises Aureh pi. 7, fig. g. h. 

Thb wings of this beautiful Sphinx are two 
inches one- sixths to two-thirds of an inch, angular ; 
the upper ones striped with rich fawn colour and 
pink ; the lower wings are rose coloured, with a large 
black patch at their insertion ; the thorax is fawn 
coloured, and the abdomen rose coloured, with two 
black spots on the upper segment. 

The caterpillars of this very elegant Sphinx are 
generally found in marshy places in June and July. 
They feed on the convolvulus, vine, and some other 
plants, but prefer white ladies' bedstraw ; they cast 
their skin several times ; and, when full fed, some 
are green, and others of a brown colour. The 
caterpillars of the female are a fine green, elegantly 
marked with black ; those of the male are varied 
with the same dark markings, but the colour is a 
dull brown, inclining to black in thosft ^wl^ \q\v«t^ 
the female is green. 
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It possesses a faculty pecxiliar to very few in- 
sects — it can protrude its head and three first joints 
to a tapering point ; or entirely conceal the head> 
and contract the first joints^ by drawing them 
apparently into the body. 

The caterpillars form a white web among the 
leaves in August^ and continue in the pupa state 
during the winter, when it is yellow. The chrysa- 
lis is anteriorly dull gray, and posteriorly brown, 
with the spiracles obscure. The Sphinx emerges 
in the following May. They are very subject to 
attacks firom the Ichneumon Fly, to which they 
frequently &1I a sacrifice. 

This Sphinx is not uncommon near London, 
Hertfordshire, Surrey, Devonshire, Shropshire, 
Cambridgeshire, Yorkshire, and Northumberland. 

It is the Deil^hila Elpenor of Ochsenheimer ; 
and is subject to considerable variety in the depth 
of its colours. 




Sphinx AtTopBi Bkitii 
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THE DEATH'S HEAD SPHINX. 
SplUfuc Atropos, 

PLATE LXXI. 

Sphinx AtxopOf, lAtm, Syst, Nat ii. p. 799.— J)on(wan*« 
Brit, Ins. iz. pL 289; Pupa and Larva, pi. 290—. 
Turton^s Lhmi^ uL p. 172. 

The Death's Head Sphinx is the largest and most 
remarkable of its genus> if not the most beautiful of 
all the European insects of its kind. The upper 
wings are of a fine dark gray colour^ with a few 
variegations of yellow^range^ and sometimes^ thou^ 
rarely^ white clouds; the under wings are of a bright 
orange colour^ marked by a pair of transyerse black 
bars, while, along the top of the back, from the thorax 
to the tail, runs a broad, blue.gray stripe ; on the 
top of the th(»»x is a very large patch of a most 
singular appearance, exactly resembling the usual 
figure of a skull or death's head, and is of a pale 
gray, varied with dull ochre colour and black. 

When in the least disturbed or irritated, this insect 
emits a stridulous sound, something like the squeak- 
ing of a bat or a mouse ; and firom this circumstance, 
as well as from the mark above mentioned on the 
thorax, is held in much dread by the vulgar in several 
parts ef Europe, its appearance being TQ^BX&»i^«cw 
nimnen, or harbinger of approaching &\e. 
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The celebrated Reaumur informs us^ that the 
members of a female convent in France were thrown 
into great consternation at the appearance of one of 
these insects, which happened to fly in during the 
evening at one of the windows of the dormitory. 

" The caterpillar from which this curious Sphinx 
proceeds is in the highest degree beautiful, and &r 
surpasses in size every other European insect of the 
kind, measuring sometimes near Ave inches in length, 
and being of a very considerable thickness : its colour 
is bright yellow, and the sides marked by a row of 
seven most elegant broad stripes, or bands, of a vivid 
violet and sky-blue colour; the tops of these bands 
meet on the back in so many angles, and are varied 
on that part with jet black specks ; on the last joint 
of the body is a horn, or process, not in an erect 
position, but hanging or ciurving over the joint in the 
manner of a tail, having a rough or muricated sur&ce, 
and of a yellow colour. This caterpillar is principally 
found on the potato and jessamine, those plants being 
its &vourite food. It usually changes into a chrysalis 
in the month of September, retiring for that purpose 
pretty deep under the surface of the earth, the 
complete insect emerging in the following June or 
July ; but some individuals .are observed to change 
into a chrysalis in July or August ; and these pro- 
duce the complete insect in November; bo that 
there appear to be two broods or annual races." 
The Death's Head 8f\maL\A \gsii<^£c^^ <^\^a8^^saM^. 
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as a very rare insect ; and, as the caterpillar feeds 
ddfiAy by night, concealing itself during the day 
under leaves, &c., it is not oftean. detected; yet, 
from gome singular circumstances &vourable to its 
breed, there are some seasons in which it is even 
plentiful. Dr Shaw tells us, that in the autumn of 
1804, the caterpillar was so common in some coun* 
tries as to be very prejudicial to the potato plants, 
particularly in some parts of Cornwall and Surrey. 
This animal is a great enemy to bees ; and on this 
interesting point I shall quote what Mr Huber states, 
in a cluster entitled, '^ On a New Enemy of Bees." 
'^ Among the labours of insects," says he, " those 
which concern the defence of their habitations are 
not the least deserving the attention of man, who 
IB so often called on to fortify himself against the 
enterprises of his enemies. It is here that Nature 
unfolds the most unexpected resources, where she 
admits of the greatest latitude ; for the chances of 
war are the object of one of those general laws con. 
curring to the preservation of universal order. 
Without the alternatives of success and reverse, 
how could an equilibrium be maintained? One 
species, endowed with superior strength, would an- 
nihilate another. Nevertheless, the most timid have 
subsisted since the origin of things ; their tactics, 
their industry, and their fecundity, or other circum- 
stances peculiar to their kind, have enabted\k«nvV^ 
eicapetlmt extinction winch tQti£tA\s^ 
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''Among bees^ as with the greater part of their 
elassj the ordinary means of resistance are those 
poisoned weapons with which they wound their 
enemies* The &te of war would be more in their 
&yourj were not seyeral of their antagonists armed 
still better than themselves^ — if others had not the 
art of shunning their vigilance by sheltering thon- 
selves under a covering, — and were there not also 
some which can profit, by the weakness of an ill- 
peopled hive, to gain a surreptitious introduction 
into it. 

'' Wasps, hornets, the larvso of moths, and mice, 
have been known fiK)m all antiquity by thdr ravages 
among hives ; and having nothing to add to what is 
generally said respecting them, I shall confine myself 
to pointing out a new enemy of bees. 

'' Towards the close of summer, after having 
stored up part of their collections^ we sometimes 
hear a surprising noise in their habitations. A 
multitude of workers depart through the night, and 
lose themselves in the air ; the tiunult frequently 
continues during several hours, and on eTamining 
into the consequences of so great an agitation in the 
morning, we find numbers dead be&re the hive. For 
the most part, the honey is observed to be exhauiU' 
ed, and occasionally the hive is quite deserted. 

'' In the year 1804, many of my neighbouring 

cuitivators came to consult me on an occurrence rf 

this nature. But I co>M ^^« ^llbsasLXtf^ vcf^osBflu 
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tioni; notwithstanding my long practice in studying 
bws^ I never had seen any thing similar. 

" On visiting the scene^ I fowid the phenomenon 
itin subsisting, and that it had been yeiy accurately 
descnbed ; but it was assigned to the introduction 
of bats into the hives^ which I had difficulty in 
crediting. These creatures are satisfied with seizing 
nocturnal insects in their flighty which are never 
wanting in summer. They do not feed on honey ; 
why> therefore^ should they attack bees in their habi. 
tations^ for the purpose of pillaging their stores ? 

'' However^ it might be some other animal : there- 
fbre^ having put my people in ambush^ they soon 
temi^t me intelligence, not of bats, indeed, but of 
the Sphinx Atropos, or Death's Head, a large moth 
flying in numbers about the hiyes ; and one was 
caught at the moment of attempting to penetrate a 
hive among the least populous, where it evidently 
designed living at the expense of the bees. 

'' From all quarters I had information of similar 
ravages conmiitted by bats, as supposed. Cultivators 
vrbo eaqpected a plentiful harvest, fi)und their hives 
as light as in the first days of spring; though recently 
wdl provisioned^ they were now reduced to the 
weight of wax. 

'^ At lengthy the gigantic moth which had occa. 
stoned the desertion of the bees, was surprised in 
several hives. 

^^Saeb imterated prootn were TeqoAmXA \ft ^^- 



38 death's head sphinx. 

suade me that a butterfly^ an insect wanting a stingy 
improvided with any shield or other means of de- 
fence> could contend victoriously against thousands 
of bees ; but this year they were so common^ that 
it was easy to be convinced of the fact. 

^^ As the enterprises of the Sphinx constantly 
became more &tal to the bees^ we resolved to pre- 
vent its access^ by contracting the entrance of the 
hive by a kind of grating large enough to admit 
none but its proper tenants. This plan had com- 
plete success^ quiet was restored^ and the devasta- 
tion ceased. 

^^ The same precautions had not been universally 
taken ; but we observed that the bees> left to them- 
selves^ had provided for their own security. Without 
any foreign aid, they had barricaded themselves^ by 
means of a thick wall of propolis and wax, rising 
behind the entrance of the hive, sometimes in the 
entrance itself, and completely obstructing it, but 
penetrated by passages for one or two workers at a 
time. 

^^ The operations of man and of the insect had 
completely coincided. 

'^ The works which the bees had established were 

of very various formation. Here was a single walli 

whose opening arcades were disposed in its hi^er 

part ; there several bulwarks behind each other 

recalled the bastions of our citadels.. Gateways, 

masked by walls in front, oi^cn:^ ^m V^oft %ttft ^ 
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hose of the second tow, while they did not oorre. 
ipond with the apertures of the first. Sometimes 
I series of intersecting arcades permitted free egress 
the bees^ but refused admittance to their enemies. 
These fortifications were massy; their substance firm 
Jid compact. 

*' As such casemated gates are not constructed 
y bees without urgent necessity^ we cannot ascribe 
h^ proceedings to any of those demonstrations of 
Tudence prepared to obviate inconyeniencesj which 
be insect neither can know nor anticipate. It is 
nly when danger is present, when it is pressing and 
mmediate, that, compelled to seek protection, it 
mploys this last resource. Thus it is curious to 
bserve an insect, so well armed and supported by 
be adyantage of numbers, securing itself by an 
dmirable combination against the inefficiency of its 
weapons and its courage. The art of warfare among 
eee, therefore, is not restricted to attacking their 
nemies ; they know also to construct ramparts, as 
belter from their enterprises; from the part of 
bnple soldiers, they pass to that of engineers. 

'^ But it is not against the Sphinx alone that they 
lust be guarded. Weak hives are sometimes at- 
icked by stranger bees, attracted by the odour of 
le honey, and the hopes of easy pillage. Those 
esetj being unable to defend themselves fi^om this 
ivasion, are known to have lecoVjcne \a ^TCL^^MKOft 
wemhling that employed against \\ie \l<u^C^^ tas^* 
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Then^ also^ they raise walls^ leaving only nairow 
openings for the passage of a single bee at a time^ 
and whichj therefore^ can be easily protected. 

'' But a period arrives when these galleries are 
no longer suitable to the bees. At the time that 
their harvest is abundant^ their hive excessively 
populous^ and the formation of new colonies ap- 
proaches^ they demolish the gateways which had 
been erected in the hour of danger^ and which now 
restrain their impetuosity. Such safeguards have 
become inconvenient, and they are removed, until 
new alarms demand their reconstruction. 

^^ The entrances formed in 1804, were destroyed 
in spring 1805. The Sphinx did not appear that 
year, nor was it seen in the year foUowing ; but it 
returned in great numbers in autunm 1807. By 
speedily barricading themselves, the bees prevented 
their threatened ravages ; but before the departuie 
swarms, in May 1808, they demolished the forti- 
fications, whose narrow passages prohibited fiee 
egress to the multitude. 

^' When the entrance to the hive is itself restrict- 
ed, on care being taken to contract it soon enough 
to prevent the devastation of their enemies, bees 
dispense vrith walling themselves in. We cannot 
explain their conduct otherwise, than by admitting 
the evolution of their instinct according as excited 
by cznrumstanoes. 
^' J3ut how can tiie ^'^Yiua. tt^axoi ^^^^^ssii^ «^ 

1 
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waiUke ? How can a moth^ the dread of supersti- 
tiouB people^ also exercise a secret influence over 
insects, and have the faculty of paralyzing their 
courage ? Does it emit any emanation pernicious 
to bees? 

" Other species of sphinges subsist on the nectar 
of flowers alone ; they have a long, slender, flexible^ 
spiral trunk, and seek their food at sunset. But the 
Atropos is later on the wing; nor does it hover 
about the hives until night is far advanced. It is 
provided with a thick, short proboscis ; is endowed 
with great strength; and when seized, some un. 
known organ emits an acute stridulous sound. May 
not this, which inspires the vulgar with sinister 
ideas, be also the dread of bees ? May not its re- 
semblance to that emitted by the queen in her 
captivity, which has the faculty of suspending the 
vigilance of the workers, explain the disorder ob- 
served in their hive on the approach of the Sphinx ? 
But this is only a conjecture, founded on the ana- 
logy of sounds, to which I attach no importance. 
Meantime, were any piercing notes observed to pro- 
ceed from the Sphinx during its assaults, and that 
the bees then yielded without resistance, my con. 
jecture would acquire some weight.* 

* ** Reaumur ascribes the sound to the friction of the trunk 
•gainst its sheaths, hut we have ascertained that this organ has 
uo share in it Though many natunlvto \i:^^q \ti^^«ij&!^^w^.>^» 
MHine, DotbiDg mik&cUfrj it knoini <m t\iQ %\i\ii^X< 'V\Na "9^- 

yOL, II, \i 



42 death's head sphinx. 

^^ The introduction of a butterfly so laxge and re« 
cognizable as the Sphinx Atropos into a well-peopled 
hive^ and the extraordinary consequences thenc^ 
resulting, are phenomena of the more difficult er. 
planation, from nothing in the organization of the 
insect indicating that it is screened from the sting 
of bees. 

^' We have been anxious to witness this singular 
contest in glass hives, but no opportunity has hither- 
to offered. However, to solve some of my doubts, 
I have made a few experiments on the mode in 
which the Sphinx is received by humUe beea. 

*< Having procured some of the laigest size, I in. 
troduced them at nightfall into a glass box, where 
a colony of small brown humble bees {MtMCorum) 
had been established. The first carried thither did 
not appear to be affected by the smell of the honey; 
it remained quiet in a comer. B^pnning to ap. 
proach the nest and its inhabitants, it soon became 
the object, not of the dread, but of the wrath of the 
workers. Repeatedly assailing it with fury, they 
gave it firequent stings ; it sought to escape ; it nm 
quickly ; and, at last, raising the glass cover of the 
i^paratus by a vident exertion, succeeded. It 
seemed to suffer very little from its wounds; re. 
mained tranquil all the night ; and several days 
after was wonderfully well. 

doubted ^uU the Sphinx emits the sound st ^easavsy sad psr« 
tmaUrlx vdun aflveted bj tho appraVMiiAOia ^ ^sB|;ts« 
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*' Another Sphinx^ very vigorous and lively, 
wfaidi often emitted the sound peculiar to its 
qiecies, was confined along with the same colony. 
Its activity only served to render it sooner the 
Tictim of their rage. Immediately on approaching 
the nest, which, nevertheless, it seemed to have no 
desire to enter^ all the workers darted on it at once 
with their stings, and harassed the creature so in- 
ceisantly as to compel it to retreat. The moth 
defended itself only by the violent agitation of its 
wingSj but it could not evade the attacks of the 
humble bees under the belly, where it seemed 
most sensible of their weapons. At lengthy after 
an hour of suffering, it perished under many 
wounds. 

'^ I was unwilling to carry this cruel experiment 
fiurther. Captivity, or some other circumstance, 
evidently reduced the insect to too great an infe- 
riority to the humble bees. Yet, after the experi. 
ment, it became still more difficult for me to under- 
stand how it could introduce itself into the hives of 
common bees, whose stings are so much more 
dangerous, as well as their numbers incomparably 
greater. Had the light of a torch been an obstacle 
to the Sphinx exercising its means of attack ? Possi. 
bly the success of its enterprises on hives results 
firom the faculty of seeing during the nighty like 
other moths of the same genus. 

'^ Offemg honey to these uiaecX.^ -w^a ^a^aSej 
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fruitless* They remained during a week beside a 
comb without touching it ; we unfolded the probo- 
cis^ and dipped it among honey in vain. This ex- 
perimentj though succeeding perfectly with day 
butterflies^ proved abortive with the Sphinx Atro- 
pos, 

'^ Had I not obtained proo& of its avidity while 
ia the natural state^ I might have entertained 
doubts of the predilection for honey. Besides^ the 
&ct8 above related, are supported by my having 
recently dissected a laige Sphinx taken in the 
open air^ and found the abdomen quite full of pure 
honey^ of the same taste and consistence as that of 
the bees. The quantity would have filled a table- 
spoon; and what appeared very singular^ was its 
not being contained in any particular intestine^ but 
occupying the cavity usually reserved for air in the 
body of these insects. All the vertical delicate 
membranes dividing the abdomen into so many 
compartments had disappeared^ I cannot affirm 
positively whether they had been ruptured by the 
quantity of honey gorging the Sphinx^ or by our- 
selves ; but one thing is undoubted^ that in others 
of the Sphinx Atropos^ opened by us^ we have 
always seen the receptacles entire^ though empty." 
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Almost the whole tribe of Moths are nocturnal 
animals; and^ in general^ their caterpillars are very 
destnictive creatures. 

The general transformations^ as described in the 
first volume^ apply to all the lepidopterous insects ; 
but the architecture and particular economy of 
Moths was reserved for the introduction to this 
genus* 



46 



CHAPTER I. 

DIRECT INJURIES PROM MOTHS. 

With respect to the direct injuries which are 
caused by moths to mankind^ I may mention^ that 
the hairs of several caterpillars of the genus Phaksna 
are exceedingly troublesome^ producing the same 
effects on the human skin as the hairs which grow 
on the pods of the cow-hedge, {DoHchaspneirienset 
urens of Linnesus,) which occasion a disagreeable^ 
and, to some individuals, a painful itching.* The 
larv» of several of the family of moths called^om^^^ 
of which number is the Processionary Moth, have this 
quality. M. Keaumur has given an interesting and 
curious accoimt of the effects of these, produced on 
himself. He had been handling some of these larvsd, 

* Memn Kirby and Spence say, that *^ cow-hedge has been 

adminiBtered with raccess as an anthelminthic, as has likewise 

span gUss powdered, the spicula of these substances destroying 

the worms.** The hair of the caterpillars here alluded to, 

BDdf perhapSf also of the larva of Bombyx Caja^ (the Tiger 

Molhf) waght probably be eqiualVy cffifiaoA^ou 
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the hairs of which adhered to his skin^ and he suf- 
fered considerable uneasiness from them for some 
days. He was not aware t)f the cause of his dis- 
quietude ; and, havrng also rubbed his eyes while 
his hands were studded with these spines, they 
produced such a degree of inflammation and swell- 
ing in the eyelids, that he opened them with much 
difi&culty. Disagreeable effects were also produced 
in ladies who went near the nests of these cater, 
pillars. Tumours were induced on their necks, 
which could only be accounted for by the short hairs, 
or firagments of them, being forced into their skin 
fixnn standing in the direction of the wind.* The 
larva of the moth of the Fir {Bombyx pityocam^ 
pa of Fabricius) produces similar effects, causing 
eyen intense pain, fever, itching, and great restless- 
nem. This was the celebrated Pityocampa of the 
ancients, considered by the Romans as a deadly 
poison, as will appear from the Cornelian law, 
" De sicariis" being made to include those who 
administered Pityocampa.f 

We are informed, in a paper in the Philosophical 
TransctctionSy by Dr Lister, a celebrated naturalist 
and physician in the reign of Queen Anne, that a 
boy vomited up several living caterpillars, with 
sixteen legs. It is easy to suppose that he must 
have swallowed insects' eggs, while eating some 

* "Rmavuvr, Mem. des /nsectea, ii. '^kA^Vt). 
f PLitnr, HUL Kat. i. 38, c. 9. 
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vegetable substance on which they had been de-i 
posited, and that they had undergone transforma-i 
tions into the larva state in his stomach. It is very 
common for the larvae of beetles, &c. to be generated 
in the stomach, and voided alive, which can only be 
accounted for by swallowing them in the egg state.. 

Azara, a celebrated Spanish traveller, informs us, 
that, in South America, there is a lai^ brown moth^ 
which produces its eggs in a gelatinous substance 
upon the skins of persons who sleep naked, where 
they transform into the larva state ; then insinuate 
themselves under the skin, producing swelling, in^ 
tiammation, and excessive pain. These^ when 
noticed by the native Indians, are squeezed out. 
They generally amount to five or six individuals.* 

A very destructive moth is the Antler moth* 
Bomhyx Graminis of Linnseus ; and, although less 
frequently met with in this country than on the 
Continent, is nevertheless sometimes a most trouble, 
some pest to our farmers. In the year 1759 and 
1 802, the caterpillar of this Phalaena proved a dread* 
ful scourge to many of the higher sheep &rms of 
T weeddale in Scotland. In certain spots, the grass, 
for a mile square, was totally devoured by it.+ In 
the year 1740, 1741, and 1742, in Sweden, these 
larvae multiplied so prodigiously, and committed 
such ravages, that the fields were quite eaten .up by 

• Azara '• Travels^ p. 217. -^ Fomert" Mag. vfi^ ^SX , 
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them, and had the appearance of haymg been con- 
Bumed by fire.* 

Still fiurther to the norths according to the account 
of Pallas^ a moth of another species is even more 
troubles(»ne and destructive than that above men- 
tioned^ extending its ravages to ahnost all green 
things. This celebrated traveller tells us^ that in 
Kasau^ a government of European Russia, lying 
between the 46'' 20" and 49° 40' east longitude^ and 
the 54° and 57° of north latitude^ the larva of the 
Phaicsna frumentaiis not unfrequently eats the 
greater part of the spring com to the root.t 

There is a white moth^ the caterpillar of which 
is a great nuisance to the sugar planters ; it is called 
the Boxer, and makes dreadful havoc amongst. the 
sugar canes of many of the colonies. The Society 
of Arts offered a reward of fifly guineas to any one 
who could invent a method for their destruction ; 
but no effectual plan has yet been devised for ex.. 
pellingtbem. 

While on this subject, I may mention an insect, 
althou^ of a different order, which, in the West 
Indies, commits still more dreadful havoc. A 
frightful picture of their depredations is recorded in 
the Pkilo9opkieal Transadions.t This is a species 
of ant, (the Formica sacduurivora of Linneus,) 

•DbGksr, ii. 841. 

•f- Pii,Lis''s Travels in Soulh Riuttfl^i. V^. 
^ Vo/. zxz. p. 346. 
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which does not prey upon the sugar canes^ but makei i 
its nest under the roots^ and injures them so mudii i 
that they soon become unhealthy and unproductive, i 
About eighty-five years ago, these destructive erea- i 
tures were produced in the island of Granada in |ii 
luch inconceivable numbers^ as totally to ruin the 
cultivation of this valuable plant. They descended 
fiiom the higher grounds like mighty torrents^ and 
swept every thing before them. Every road, and 
lane, and plantation, were inundated by them. 
Domestic quadrupeds perished in consequence of 
this awful pest. Even wild animals, mts, mice, and 
reptiles, became a prey to them ; and birds, whicB 
alighted in search of food, fell victims to these 
marauders. Such was the determination of their 
advances, that streams of water offered but a mo- 
mentary check to their progress. Those which formed 
the van fearlessly sacrificed themselves for the com- 
mon good— each followed his fellow, till an embank- 
ment or dam of the drowned insects was formed, 
when the main body passed over in safety. Fires | 
were lighted of dry vegetable substances, and the 
grass was ignited, but this formed no greater an 
obstacle than the water ; for, even then, it was only 
those in fi^ont who suffered, and soon extinguished 
the flames, by the countless numbers of their car- 
cases, allowing their followers to pursue their pesti- 
lential march unhurt. The whole of the standing 
sutmr PATifkn xvATA A,t Af^T\ot\i YraxD^. ^\nsL« ^sbA. ^^ 
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Bet to dig up the earth in every direction^ to 
if this would extirpate them ; but yain was all 
fcUy means. The great sum of £20^000 was of-^ 
sd as a reward to any person who should discoyer 
lode of destroying them ; but no plan could be 
iied^ tiU^ in the year 1780^ the wise Disposer of 
things^ by sending a most awful hurricane^ ac- 
ipanied by mighty torrents of rain^ ridded Gra- 
la of this scourge, and at the same time proved 
rt &tal and destructive to many of the other 
38t India islands. 

\n a tour through the West Indies by M^Kinnen»* 
■tetes^ that^ in the years 1788 and 179^^ two- 
rdi of the cotton crop were destroyed by a cater- 
lar called the ChenUle, which is supposed to be 
) larva of a moth. 

Let UB turn to our gardens^ and see what ravages 
€itea committed by the larvsa of these beautiful 
mals. The bowers of Pomona are frequently laid 
Bte by them. The Currant Moth {Phalcena gro8^ 
mriata) frequently destroys whole gardens of this 
it. Lettuces are subject to the attacks of various 
des of moths^ such as the beautifril one called the 
fHTy {Bombyx eajaa of Fabricius^) and the cater- 
ar of an anonymous one^ which is described by 
nmnir as commencing at the root^ eats itself a 
Budla in the stem^ and their lodges ; which so 

• Page 171. 
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completely destroys the plants that it never cab- 
bages.* The Pot-herb Moth {Noctua oievacea of 
Fabricius) is no less consuming to this and other 
esculent vegetables. Besides the Papilio bramea, 
cabbages are infested with a moth which is equally 
destructive^ called by Fabricius the Noetua brtutiea^ 
which does not confine its depredations to the leaves, 
but penetrates to the very core of the plants thereby 
causing its total demolition. 

By a wise provision in nature^ many of these 
caterpillars are limited to become the destroyers of 
specific plants ; but there are others whose depreda- 
tions are imiversal^ laying waste the whole produce 
of our gardens. The Gamma Moth {Noetua gam- 
ma)— so named from having a character represented 
in gold on its primary wings^ exactly conesponding 
with that Greek letter — ^may be numbered among 
these. In different countries^ at certain seasons of 
the year> this larva' commences its work of devasta- 
tion> and holds up a strong proof of the power of 
Providence in working great ends by simple means. 
This insect^ though a common inhabitant of Britaui» 
has seldom been known to commit much mischief 
with us. In other coimtries of Europe it is &r otiieaf- 
wise ; for^ in the year 1735, it propagated to sadi in 
alarming degree, that it overspread nearly the whole 
of France. Every road was filled with them, tm- 

• RKAirMfiR. ti. 471. Bmauau^ ^A!^. 
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ling from one field to another. In the kitchen- 
doiB their work of devastation was complete^ for 
ly left nothing of the whole tribe of culinary vege- 
ilea but the stalks and veins of the leaves. The 
uimnt populace^ conceiving that these pests were 
itonous^ and even affirming that fatal effects had 
lowed the eating of them^ felt such a constema. 
\m, that even in Paris^ for many weeks^ not an 
dividual would use pot-herbs in their soups. It 
as fortunate^ however^ for France^ that these de. 
wi&n did not extend their ravages to the com 
Ub, otherwise a famine would have been the con. 
({oence. 

It has been satisfactorily proved by M. Reaumur^ 
at 80 prolific are these insects^ that a single pair of 
em might produce^ in the course of one season^ 
l^ity thousand individuals. How soon^ then^ might 
ey overspread the worlds and devour the entire 
iit8 of the earthy did not the benign Creator of all 
kigB gee fit to check their progress by a wise pro-i 
■urn ! The Ichneumon Fly^ by depositing its eggs 
ithin the body of the caterpillar^ become larvse^ and 
ey upon its vitals ; and by this means the number^ 
hidi would otherwise be overwhelming^ is kept 
ithin due bounds. 

Caterpillars are great enemies to all kinds of fruit; 
id the foliage suffers much from the depredations 
the larva of the Black and White Cater^UlAX Qi^\.Vss^ 
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fruit-tiees^ says that a little moth is yeiy injuzioni 
to the pear.tree.* There is a moth which Tiiniuwa 
calls the pest of Pomona, and the destroyer of the 
blossoms of the apple, pear, and cherry. Certainly 
this most useful fruit is subject to great havoc from 
the caterpillar of the Figure^f-Eight Moth, {Bombp 
cceruiocepkala of Fabricius,) an insect common to 
Europe. 

In the years 1731 and 1732, a general alarm wai 
caused in France by the appearance of vast numben 
of the larva of a moth nearly allied to the Browiu 
tailed Moth,(Bomb^xphwork(ea of Fabricius.) Oaki, 
elms, and white-thorn hedges, appeared as if blighted 
by lightning, for their leaves were totally withered, 
and dyed of a reddish brown colour ; the caterpillar 
feeds on one sur&ce of them only, and that whieh if 
left soon becomes seared and brown. Their attacb 
did not end with the trees of the forest, for they 
penetrated into the orchards, stript them of their 
foliage, and afterwards preyed upon the Ihiit. So 
universal was this scourge, that it spread general 
consternation, and at length an edict was issued by 
the Parliament, ordaining people to collect and 
destroy them. But even this means had neaily 
proved abortive, when, fortunately, a tract of cold 
weather set in, accompanied by heavy rains, which 
80 completely extirpated them, that it was with 
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cuhy that even a single larva could be met 
ku* 

[lie Brown-tail Moth has made a conspicuous 
ore in history, from the great alarm its caterpillar 
Bed to the inhabitants of the vicinity of London 
he year 1782. These were so multitudinous, and 
ir devastation was so complete, that rewards were 
oned for collecting the caterpillars, and the church. 
rden and overseers of parishes were appointed to 
them burnt. The peasantry and others flocked 
witb bushels of them from all directions, £ot the 
:e of the premium. 

En the year 1731, the caterpillar of the Bojnbyx 
par committed terrible havoc among the oaks of 
mce; and in 1797> the larva of the Bombyx 
mmcka of Fabricius sadly devastated many of the 
ensive forests in the vicinity of Bareuth, in 
fBiia.t And De Geer informs us that the Noctua 
^Mita of Fabricius is a dreadful enemy to all 
«t-tree4! In various provinces of North America, 
t woods are entirely stript of their foliage by a 
eies of caterpillar of the moth tribe. This usually 
ipeoa during the warm season, and often proves 
il to the forest, as the trees, being denuded of 
ir leaves, are totally dried up, and die. j: 
rhese are among the enemies which make an 

* Rbaumur, ii. 122. 
. -f- WiEHER, Verzeich, 8vo editUm^*^. 55 » 
t Kalm'b TraveU, ii. 7. 
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open attack upon the vegetable kingdom^ but then 
are many others which carry on their work of destnic- 
tion in conceahnent ; among which may be numbeied 
the larva of the Bombyx cossus, which inanuates 
itself into the heart of the willow and sallow^ and 
feeds upon the wood^ which it frequently devonn 
80 effectually^ that large trees are often blown down 
in consequence of being quite hollow at heart. 

There are other animals of a more insignificant 
nature^ which are enemies to the comforts of man. 
Reaumur tells us of a little moth^ whose, larva feeds 
upon chocolate^ and naturally concludes that thii 
could not have been its original food. Leuwenhoek 
detected a moth which preyed upon two spices, the 
mace and the nutmeg. 

Even the clothes which we wear^ the blanket! 
which cover us at night, and the furs which deooiate 
and add comfort to the feir sex, are not free from 
these pests. Notwithstanding the utmost care of the 
housewife in preserving every thing mJle of wool 
from the attacks of moths, it too ofien proves abortive; 
for these depredators insinuate themselves no one 
knows how, and they are too frequently left unnoticed 
till they have completed their work of destructioD. 
LinnsBus describes five species of these, — ^the Dinea 
vestinella, tapetzeUa, peUumeUa, mrcitella, and nwAo- 
neUa. Of the first of these we have no particular 
history^ only that it destroys clothes during smnmer; 
but of the others^ ReauxuMt \xqa \5L^«si^^«r| ^ts^. 
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count. The Tapestry Moth (Tinea tapeU 
s yeiy common in our houses, and very 
are to the furniture of carriages, which is 

more exposed to the air than the furniture 
paartments. They do not construct a move- 
Intation like the common species, but, gnaw- 
r way in the thickness of the cloth, weave 
ves silken galleries, in which they domicile, 
ich they render snug and warm, by covering 
ith some of the eroded wool.* The Skin Moth 
peUicneUa) is the dread of ladies in all parts 
rorld, who have too often occasion to deplore 
iitful devastation they commit on the costly 
mifis, tippets, and trimmings. These hidden 
tors are alike the pest of the princess and the 
peasant of northern regions, sparing neither 
ine nor the bear's hide. Its proper food is 

it sometimes also lives on wool. If it is 

it will not scruple to make horse-hair its 
!ts domicile is not unfirequently formed of 
*se material, which it moves about from place 
. So perfect is the work of destruction of 
inute animals, that a razor could not more 
y remove the fur from a hide, than they 

the task with their mouth8.t The Pack 
Vinea gareitelia,) generally feeds on wool, but 

* Rbavkuk, in. p. 2$6. 
f im. iiL p. 5d, 
r. -8. 
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has been known also to feed on ftir, and even hair/ 
when urged by necessity. To woollen clothes they 
frequently do much mischief^ more especially in 
damp or ill^ired situations. It has been before 
noticed that the Tinea mellonella commits great 
havoc in our bee-hives. If, however, it cannot 
get at the wax, it will feed on woollen cloth, leather, 
and even paper. 

There is a caterpillar of a little moth, whose 
species has not yet been named bynaturalists, which 
feeds on damp old books, and by whose depredations 
many a volume of antiquity has been lost to the 
world. The devastation of this minute destroyer is 
described with much &ncy in the following verses :— 

THE BOOK WORM. 

BY OR PARMBLL. 

Comb hitbcr, boy ; well hunt to-day 

The Book Worm, ravening beast of prey. 

Produced by parent earth, at odds. 

Am fame reports it, with the gods. 

Him frantic hunger wildly drives 

Against a thousand authors* lives : 

Through all the fields of wit he fliefl, . 

Dreadful his head with clustVing eyes. 

With horns without, and tusks within. 

And scales to serve him for s skin. 

Observe him nearly, lest he climb 

To wound the bards of ancient time ; 

Or down the vale oC foxiey f^^ 

To tear tome modern wte^ft^ V^«n\ 
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Ob vmey eonner fix thine eye. 
Or ten to one lie slipe thee by. 

See where his teeth a passage eat ; 
We^l rouse him from the deep retreat. 
But who the shelter*s forced to give ? 
^TU sacred Viigil, u I live ! 
From leaf to leaf, from song to song, 
He draws the tadpole form along, < 
He mounts the gilded edge before, 
He*8 up, he s6uds the cover o^er ; 
He turns — he doubles — ^there he past. 
And here we have him caught at last. 

Insatiate brute, whose teeth abuse 
The sweetest servants of the muse ! 
(Nay, never oflfer to deny, 
I took thee in the fiict to fly.) 
His roses nipt in every page. 
My poor Anacreon mourns thy rage. 
By thee my Ovid wounded lies ; 
By thee my Lesbians sparrow dies ; 
Thy rabid teeth have half destroyed 
The work of love in Biddy Floyd ; 
They sent Belinda^s locks away. 
And spoiPd the Blouzelind of Gray. 
For all, for every single deed. 
Relentless justice bids thee bleed. 
Then fidl a victim to the Nine, 
Myself the priest, my desk the shrine. 

Bring Homer, Viigil, Ta&so, near. 
To pile a sacred altar here : 
Hold, boy, thy hand outruns thy wit ; 
Yon reachM the plays that Dennis wilt ; 
Tott reached me Pbilip^a ran^ 
Pny tike jour mortal Wdi muxvi 
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Gome, bind tke victim, tkere he lii 
And here, between hk nmmVooi eyei. 
This venerable dust I lajr. 
From m«mi86ript8 jutt twept sway. 

The goblet in my hand I take, 
(For the libation^ yet to make,) 
A health to poets ! all their days 
May they have bread aa well as praise ; 
Sense ma^' they seek, and less engage 
In papers fillM with party rage. 
But if their riches i^il their vein, 
Te muses, make them poor again. 

Now, brii^ the weapon*— yonder Uade — 
With which thy tuneful pens are OHde. 
I strike the scales ^t arm thee ronod. 
And twice and thrice I print the wowad ; 
The sacred altar floats with red. 
And now he dies, and now he *8 dead. 

There is hardly a thmg on earth 6ee from the 
attacks of inoths^ or other insects. Our museums^ 
which present the finest specimens of insects^ plants^ 
animals^ and birds^ often fall a sacrifice to these 
destroyers ; among which may also be ranked the 
Tinea insectelia, 

Ulloa mentions the maggot of a kind of moth> 
which is pecoliar to Carthagena^ and called there the 
Comegen. It is so extremely minute that it is not 
discernible to the naked eye. It destroys all kinds 
of household stuff, except solid metals. A single 
nigbthaB Uen sufficient fortii^eBA little depredators 
to destroy the entiie g(H>dA a/L a iwc^MiNSM^^t^^^ossi, 
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bales of merchandise to dust without their external 
appearance or shape being altered; and it is only 
when they are handled that the merchant perceives 
the wreck of his property.* 

To check the superabundance of species which 
would, in the course of time, overrun the earth, it 
has been wisely ordered, that one species shall prey 
upon another. The destructive larvae of the Bombyx 
viUtca, and that of other species of moths, become a 
prey to the larva of various species of the Ichneu- 
mon Fly, which deposits its egg within the body of 
this caterpillar, where it remains, preys upon its 
interior, changes to the chrysalis condition, and 
emerges when it has assumed the perfect or imago 
state. The Coloeoma g^copkanta, an animal of the 
Beetle kind, often ti^es up its station in the nests 
of the Bombyx processionea, (the Processionary 
Moth,) and other moths, and sometimes gluts itself 
80 mudi with devouring these caterpillars, that it 
18 nearly ready to burst. 

* Ulloa, L 67* 
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CHAPTER 11. 

DIRECT BBNEFITS FROM MOTHS. 

Among the direct benefits derived from insectflj it 
may be noticed^ that the caterpillar of the Great 
Goat Moth^ (the Bombyx and Cossus,) was &ttened 
with flour by the luxurious Romans^ and considered 
by them as a great delicacy.''^ 

Mr Kirby says^ ^^ No insects are more nimieroui 
in this island than the caterpillars of Lepidoptera ; if 
these could be used in the stock of food in times of 
scarcity^ it might serye the double purpose of rid- 
ding us of a nuisance^ and relieving the public 
pressure." Reaumur suggests this mode of diminish- 
ing the numbers of destructive caterpillars, speaking 
of that of Noctua gammay which did such infinite 
mischief in France in the year 1 735.t If, however, 
we take to eating caterpillars, I should, for my own 
part, be of the mind of the red-breasts, and eat only 
the naked ones, j: But we will see that there is some 

• PtiHY, HitU NaU i. xvii. c 24. 
^ Reaumur, u. 341. 
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encouragement from precedent to make a meal of 
the caterpillars which infest our cabbages and cauli- 
flowers. Amongst the delicacies of a Boshies-man's 
table^ Spamnan reckons those caterpillars from 
which butterflies proceed.* The Chinese^ who 
waste nothings after they have unwound the silk 
from the cocoons of the silkworm, send the chry- 
salis to table ; they also eat the larva of a Sphinx^t 
some of which tribe, Dr Darwin tells us, are in his 
opinion very delicious j J and, lastly, the natives of 
New Holland eat the caterpillars of a species of 
moth of a singular new genus, to which Alexander 
M^Leay, Esq. (the colonial secretary, and an emi. 
nent naturalist,) has assigned characters, and, from 
the circumstance of its larva coming out only in the 
night to feed, has called it N^cterobius. 

A feast of insects is ingeniously described in 
H^rrick's Ilesperides, in the following stanzas, as 
having been enjoyed by Oberon and his queen 
Titania. 

OBSEOK^S FEAST. 

Shapcot ! to thee the fairy state 
I with discretion dedicate ; 
Because thou prizest tilings Uiat art 
Curious and unfiuniliar. 

* Spammaii, i. 201. 

f Sir O. Staumtom's Vo^ge^ m.^4^, 

f PhyMoffia, 364. 
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Take firet the fetst — these dishoi gone. 
We'll see the Fury court uaoa, 
A little mushrooine table spred. 
After short prayers they set <m bread, 
A moon-parcht grain of purest wheat. 
With some small glit*riiig gritt, to eate 
His choyce bitts with ; then, in a trice. 
They make a feast lesso great than nice. 
But all this while his eye is served. 
We must not thinke his eare was sterved ; 
But that there was in place to stir 
His spleen, the chirring grajshopper, 
The merry cricket, puling fly. 
The piping gnat for minstralsy. 
And now, we must imt^ne, first, 
The elves present, to quendi his thirst, 
A pure seed-pearle of infant dew. 
Brought and bcsweetned in a blew 
And pregnant violet ; which done. 
His kitling eyes begin to runne 
Quite through the table, where he spies 
The homes of paperie butterflies. 
Of which he eates, and tastes a little 
Of that we call the cuckoes spittle ; 
A little fuz-ball pudding stands 
By, yet not blessed by his hands. 
That was too coorse ; but then, forthwith 
He ventures boldly on the pith 
Of sugred rush, and eates the ssgge 
And well bestrutted bee*ii sweet bagge ; 
Gladding his pallat with some store 
Of emits 9gga — ^what woM he more ? 
Bat beards of mice, a ne^**! «ta;^*d thi^, 
A bloated eurewig «&d »fli«. 
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With the red-capt wonn, tbat^t shut 
Within the concave of a nut. 
Brown as his tooth. A little moth, 
Late fatned in a piece of cloth ; 
With withred cherries, mandrakes* eares. 
Moles* eyes ; to these the slain stag^ teares. 
The nnctnons dewlaps q£ a snaile. 
The hroke heart of a nightingale 
Orecome in mnsicke. 



This done, commended 
Grace hy his priest : the feast is ended. 

unur has suggested, that it is probable that 
iolours^ of beautiful tints^ might be obtained 
:e feces of the larvae of the common Clothes 
which retains the colour of the wool they 
aten with undiminished lustre^ and mixes 
with water. To get a fine yellow, blue, red, 
green, or any other colour, it would only be 
ry to feed the larvae with cloth of the tint 
i* 

of all the benefits to be derived firom the 
laceous tribes, none can equal that of silk, 
hich is made the richest of dresses, for the 
of almost all civilized countries, and which 
lustre to courts themselves ; and, whether 
mate it on that account, or for the import- 
its manu&cture, in giving employment to 
ids of individuals, it must be admitted as a 



I 






66 DIBECT BSMBFITS FBOH H0TH8. 

singular blessing bestowed by Providence on man, 
by simple and natural means. \'g 

All the silk produced in Europe^ and the greattf 
proportion of that which is so extensively manu&c« 
tured in China^ is the produce of the common Silk* ) 
worm, the larva of Phaloena (Bambyx) mori, la i^ 
India, great quantities are procured from the cocoon ^ 
of the larvsB of moths of different species. The ^ 
most productive of these is the Tusseh and Arrindy 
Silkworms. They are both inhabitants of B^gal. 
The first of these, the PkcUcena, (Attocu9 Paphift of 
Linnaeus,) has been found so plentifully from time f 
immemorial, as to have furnished an abundant and 
constant supply of coarse, dark.coloured, strong silk. 
This is woven by the natives into a cloth, whidi 
they call Ttisseh-doot^ies — a favourite and duiaUe 
attire of the Brahmins, and several other sects. It 
has the advantage of being both a light and coA 
wear ; and, from the length of time it lasts, it proves 
in the end to be remarkably cheap. It is singular 
that this useful commodity has not found its way 
into the south of Europe, or the intertropical ooun- 
tries of America, being admirably fitted for these 
climates. This is a proof, among many whidi I 
might be adduced, of the tardy progress of improve- 
ment, proceeding too frequently firom a bigoted 
admiration of ancient customs. 

The siik of the Tusseh Worm is durable in a 
remarkable deiaree; fox ildiaco'Tcs^XsvxX.^Xii^ftVTa!^ 
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ms of decay after being eonstantly worn for nine 
' ten years. These insects^ which feed upon the 
Mfif^ tree, or Byan, of the Hindoos^ and also of 
16 Termincdia alata glabra of Roxburgh^ called by 
le Hindoos Asseau, are guarded by the natiyes 
ith the most unwearied solicitude; fi>r^ by day, 
vey are the prey of crows and other insectiTorous 
irds^ while, by night, they are eagerly sought after 
y bats. 

The Arrindy Silkworm (the Phakena Cynthia 
f Druiy) spins cocoons of an extremely soft texture. 
lie filaments are so excessively delicate and glossy, 
hat they cannot be unwound by the ordinary pro- 
aab but are spun in the same manner as cotton ; and 
fterwards manu&ctured into a loose and coarse kind 
f white cloth. The durability of this thriftless look- 
ig material exceeds all credibility — a lifetime being 
arel J sufficient to wear out a dress made of it. The 
tatives use it for packing sheets, as well as clothes. 

Besides the species above named, there are others 
be met with in China, from which silk is pro- 
nred ; for we find, in Young's Annah of AgrieuU 
wrBf* an extract of a letter, firom which it appears, 
haft a reeent introduction of them firom that country 
Qto India has taken place. " We have,'' says the 
friter, '^ obtained a monthly Silkworm firom China, 
rhich I have reared with my own hands, and in 
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twenty-five days haye had the cooocnu in n 
basins, and by the twenty-ninth or thirty-fizBt di 
a new pn^^eny feeding in my trays. This mak 
it a prize to whoever would undertake the tultin 
tionof it" 

In the Philosophical TransacHoru,* we have i 
account of a moth found in America, whidi p 
duces a cocoon, heavier and more productive til 
that of the common Silkworm; it, besides, t 
the quality of being greatly stronger, for it has be 
found by Latreille, that twenty filaments wiU Yi 
an ounce more weight than the same number 
ordinary silk.t 

The inhabitants of Chimpaudng, Textukii a 
other places of South America, manu&cture sto( 
ings and handkerchiefi from the ovate nests 
caterpillars, which feed on the leaves of Paydii 
pyni/erum axid pomi/erum.X These nests are ei( 
inches long, and of a gray colour. 

In an extensive and fertile valley, 10,500 i 
above the level of the sea, in the mountains of Si 
tarosa, at Valladolid, one of the twelve intend 
eies into which Mexico is now divided, upon ' 
shrub ArbtUus Madrdnay as well as other tn 
Baion Humboldt observed immense numbers 



• PhU. Trans, for 1759, p. 54. 
f Latreillk, Hist. Nat, xiv. 'p. 15^. 
f Anrnk p/Boiamfy vol. 1L p. \^4. . 
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nesU Bimilar to those last describecL They, how* 

trer, differed so £ax, in being of a dense tissue, yery 

similar to Chinese paper, of the most immaculate 

and shining whiteness. They were formed into 

separable tissues, the innermost being thinner than 

all the others, exceediogly thin and pellucid. These 

weore named the Bombyx Mcuirdna, from the plant 

on whidi they feed, by Humboldt. They aie 

social caterpillars, and these nests are formed by 

their united labours. The manufaqture of this silk 

was an object of much commercial interest among 

the ancient Mexicans, at least as far back as the 

time of Montezuma, king of Mexico, who reigned 

in the year 1511. These people pasted together 

the inner layers, to form a thick, white, and glossy 

pasteboard, for the purpose of writing. Humboldt 

says, in his Potitical Essa^ on New Spain,* that 

handkerchiefs are manu&ctored from this silk at 

various places in the intendency of Oaxaca. 

Indian grass used by anglers, is said to be pro- 
cured hy the Chinese from the gum and silk reoep- 
tadei of seyeral of the lepidopterous larvie. 

Moit of the caterpillars of butterflies and motht 
aie fbrmed so as to spin silk. This is of various 
dqpreea of texture and colour, according to the 
spedes ; and we have already seen, that Nature 
hat endowed them with this &culty for the jHrotec- 
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tion of the pupa, and has also enabled them 1 
conitnict eoTeringa for their own comfort and nfat; 
after their exclusion &om the ^g. We haTe ehini 
that, by spiniung a thread, they are also enabled I 
descend from a branch to the ground in safety, an 
also to return to a tree by the same filamoit. lb 
construction of their feet is admirably adapted fi 
this purpose. Each of the six fore-legs is pravide 
with a hooked claw, as in the following figure : 

TOU-LBd OP A CAIBRFILI.&B, OBBATLr HAeMmU 




The whole interior conformation of sUk-spintun 
caterpillsrs differs widely from that of wann~bloods 
animals. They have no heart, but in its stead, 
long tubular dorsal vatel, running along the had 
which, according to Malpight and other compan 
tiTe anatomists, has a pulsation Tuying fixnn twttil 
to a hundred beats in a minute : but neither Lyoi 
net norCuvier could diBcovei any lesBeU branchir 
^tn itj BO that, if analogoua \a \>\wA, \\ ^»a 
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circulation. Another important distinction between 
these caterpillars and vertebrate animals is^ that 
they have no brain ; their nervous system consist- 
ing of ganglions^ or the nervous filaments united at 
intervals^ by little knobs. Neither have they 
lungs^ and they breathe by means of small spiracles, 
or air holes^ placed in the middle of the s^ments^ 
or rings, of the caterpillar, on each side; these 
again communicate, and end in the throat by means 
of tubes. The spinning apparatus is situated near 
the mouth, and connected by means of long slender 
vessels with the silk bags. 

The external tube by which the silk is produced, 
has been termed the spinneret, which Reaumur 
supposes to have two orifices for the extrusion of 
the silk, which, however, the accurate Lyonnet 
found to unite before their reaching the termination 
of the tube ; and discovered that it was composed 
of alternate slips of homy and membranaceous sub- 
stance, — ^the one intended for compressing the fila- 
ment into small (Hameter, and the other for enlar- 
ging it at the will of the animal. Its point is trun- 
cated like the nib of a pen, which admirably adapts 
it for applying it to any object. Lyonnet has 
girai full and satis&ctory delineations of dissec- 
tioDB of all the silk-spinning apparatus of moths. 
The species he selected for this purpose was the 
citerpillar of the Qoat Moth^ P. costtu. 
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The spinneret is seen at a, and the throat, a 
trachea, at h. The shape of the tube itRelf willbt 
better underatood hy the following figure, wUcli ii 
magnified SS,000 timee. 



The point of the spinneret is repreeented at •■ 
The following greatly magnified view of the Sa^vm, 
or lower lip of the Goat Moth Caterpillar, wiU Bhow 
the relative situations of the different pvti of the 

spinning apparatus : 
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The silk tube, or spinneret, is seen at a. ^' You 
may sometimes have seen," says the Abbe de la 
Pluche, *' in the workshops of goldsmiths, or gold 
wire-drawers, certain iron plates, piierced with holes 
of different calibre, through which they draw gold 
and silver wire, in order to render it finer. The 
Silkworm has under her mouth such a kind of 
instruments with a pair of holes, (united into one 
on the outside,*) through which she draws two 
drops of the gum that fills her two bags. These 
instruments are like a pair of distaffs for spinning 
the gum into silken thread. She fixes the first 
drop of gum that issues where she pleases, and then 
draws back her head, or lets herself ^1, while the 
gum, continuing to flow, is drawn out and lengthened 
into a double (single, according to Lyonnet) stream. 
Upon beuig exposed to the air, it immediately loses 
its .fluidity, becomes dry, and acquires consistence 
and strength. She is never deceived in adjusting 
the dimensions of the (united) apertures, or in cal- 
culating the proper thickness of the thread, but in- 
variably makes the strength in proportion to the 
weight of her body. 

'* It would be a very curious thing to know how 
the gum which composes the silk is separated and 
drawn off from the other juices that nourish the 
animaL It must be accomplished like the secretions 

* Aceordiag to the dlscoYcry of Lyonnol. 
VOL. II, Y 
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formed by glands in the human body. I am there- 
fore persuaded^ that the gum bags of the Silkworm 
are furnished with a set of minute glands^ which^ 
being impregnated with gum^ afford a free passage 
to all the juices of the mulberry leaf corresponding 
with the glutinous matter^ while they exclude every 
fluid of a different quality." * If this theory be 
correct^ then it applies equally to all the silk- 
spinning caterpillars. 



* Spectacle de la Nature^ vol. i. 
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CHAPTER III. 



ON THE FOOD OP MOTHS. 



Thb food of the Phalsena next demands our at- 
ation. The Tinea resinella and the Minute Moth 
id on the resinous or other excretations^ exuded 
wn trees ; others of the Tinece eat only the paren- 
lyma^ never touching the cuticle. The Noctua 
hrnceaga eats the pith alone^ while others select 
e pollen and honey secreted in the nectaries. The 
rvBB of different Tinece, as before observed, feed on 
)ol ; but it is wisely ordered by nature, that un- 
ished wool is never touched by them. The Tinea 
scribed by Reaumur, devours the highest perfumed 
ocolate; and the Wax Moth caterpillars will, 
r want of that substance, eat paper, wool, wafers, 
3. The larvae which feed on vegetables, seem to 
I less general in satisfying their appetites, although 
is likely they can subsist on various kinds of food 
eases of necessity. Many species of lepldopterous 
nrsB ore polyphagous, feeding on almost all kinds 
plants. Reaumur, however, asserts, that if a 
terpillar has fed for some tune on wv^ ^idss^vtx^SasL 
mi, although not the one appto^TveNftfti \.^*^ V5 
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nature^ it will rather die than feed upon another 
kind^ although this would have been quite agreeable 
to their palate prior to eating that other plant acd- 
dentally.* We must also keep in view, that insects 
feed on different kinds of food in their various stages 
of existence, &om the larva, to the imago condition, 
In the first state, they feed either on the leaves or 
other parts of plants, while the perfect insect feeds 
almost exclusively on the nectar of flowers. 

Some of the Phalaena feed during the day, while 
others feed only at night, or in the evening. The 
NyderobiuSy mentioned by Mr M'Leay, as inhabiting 
New Holland, lay up their store of provisions du- 
ring the night, and feed on it through the day. 

The larvae of papilionaceous insects far exceed all 
others in the quantity of food they consume. They 
are furnished with jaws, which are admirably 
adapted for gnawing leaves, and act somewhat in 
the manner of shears. 

Nature has endowed many of the animals of this 
order with wonderful powers for providing them- 
selves with haUtations, and these frequently c<m- 
structed in a mfumer admirably calculated finr the 
comfort of the resident. 

The Tinea WilkeUa, Clerkella, and others, are 

termed the subcutaneous larvse, iBrom their feeding 

upon the parenchyma included between the upper 

and under cuticles of tlie leasee o^ ^luits, of Viat, 
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dandelion^ and various other species. These minute 
animals not only feed on leaves^ but also domicile 
within them^ although not thicker than a sheet of 
paper. The zigzag, curved, and concentric lines^ 
which are common in the plants above named^ are 
the work of these larvae. The white appearance 
of the lines is owing to the pulpy substance being 
removed. At the end of these winding passages^ 
\here is usually a minute dark-coloured speck at the 
termination of the labyrinth-like lines, which is the 
habitation of the tiny miner. So minute, indeed, 
aro these larvse, that a single leaf of dandelion may 
be considered as a vast tract of land to a larger 
animal, for it requires several weeks for them to 
traverse it. 

Nothing can exceed the gorgeous attire of some 
of these little miracles of nature. She seems to have 
lavished her most splendid tints, fiincifully arranged, 
in combination with sparkling bands and spots of 
gold^a, silvery, and pearly lustre. These, however, 
only become perceptible by the aid of a strong lens. 
If these animals were formed on a larger scale, they 
would &r exceed every other creature for splendour 
of decoration. It may be asked. Why is such rich- 
ness of clothing bestowed on creatures so insignifi- 
auit ? The answer is, that it has pleased Creative 
Wisdom to hold them up to man as a lesson of hu- 
mility, to show that eventhe mcMstm^v^gm&^ax^^ 
u robed in a habit with wludi d\V^ veX^^kksw^^^ 
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CHAPTER IV. 

ON THE HABITATIONS AND ARCHITBCTUBB OF MOTHS. 

Thbbe is not a more interesting or remarkable 
department of our inquiry than the habitations and 
architecture of the tribe of moths. They are endowed 
with an unerring foresight or instinct^ by which eadi 
species forms for itself a nest or habitation^ construeU 
ed^ in many instances^ upon the most philosophical 
principles. The Linneean genus PhaiUenay or Moth, 
contains a vast mmiber of species^ scarcely two of 
which build nests alike. 

The caterpillars of the Nycterohitis, before alluded 
to as an inhabitant of New Holland^ excavate fixr 
themselves holes in trees^ especially in that splendid 
tribe> the Banksia ; and to which they frequently 
prove very destructive, owing tothemmierouscavities 
they make. They have a most ingenious method of 
defending the entrance of their abode from the attaeki 
of the Mantes, by a kind of trapdoor of leaves and 
excrement, interwoven with silky filaments, which 
thevBuAen £rmlv at ton. butlwr«\nA\^»£fiA^^^^ 
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•m, for the free egress of the inmate. They 
r quit their abode during the day, but regularly 
ut^ at sunset, on their perambulations in search 
jd, and drag to their domicile, one by one, such 
» as they feed upon, which they consume at 
' leisure. One species carries the leaves of 
ksia serrata, by the footstalk, to its cell, the 
of which it opens with its tail, and enters back- 
Let, dragging the leaf afler it.^ 
be larva of the Tortrix and Tinea form the 
» of plants, on which they feed, into comfortable 
convenient habitations. Some species of these, 
scrupulous, make more superficial abodes, by 
ly connecting, in an irregular packet, a quantity 
ives, united by a few of the silken threads which 
spin themselves, and there live in solitude ; 
e others, still less ambitious, confine themselves 
single leaf, with one side simply folded over the 
:. Others, again, live in a sort of roll, which is 
id in shape, according to the peculiar taste of 
ipecies, some cylindrical, others conical, like a 
or's sugar paper, constructed with much nicety, 
d at the broad end, and left open at the smaller 
for the ingress and egress of its inhabitant. It 
ipossible attentively to contemplate these little 
idles without our admiration and wonder being 
ceiled ; and we naturally marvel at the mecha. 

* LEwinsy ProdnmuB of Entomologii^^. ^* 
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nical power by which it has been constructed^ and 
how an insect, possessing neither hands nor fingers, 
could roll together a leaf^ and keep in that xoU, 
until it is secured by the silken filaments which 
completes its binding. The following is the mode 
in which it is constructed: — The little architeet 
commences his operations by first attaching a series 
of silken filaments from one edge of the leaf to the 
other. These threads are pulled by the feet of the 
caterpillar till the sides come in contact^ when he 
binds them firmly by shorter threads. It not un- 
f requently happens, that the stronger nerves of the 
leaves resist the efforts of the tiny architect^ in 
which case he proceeds to gnaw them at intervals, 
till they are so weakened, as to be bent with perfect 
ease. If this is only instinct, it makes the nearest 
possible approach to reason ; for man himself in his 
untutored state, could not act with more wisdom. 
A very different procedure is necessary where a 
conical, or hom^haped, receptacle is wished, which 
is not framed with a whole lea^ but yrith a long 
triangular portion cut out of its edge. The cater- 
pillar, in this case, fixes himself on the upper sur&oe 
of the leaf, and cuts, in a regular and systematic 
style, with his jaws, the piece necessary tat his 
purpose, without, however, entirely dividing it from 
the other portion of the leaf, which naturally fimns 
the base of his superstructure. This triangular fillet 
lie winds round as he proceed; wAjW»\V.^gsoKciSic^ 



stands in a perpendicular position, it is necessaiy, 
by some mechanical contrivance, to elevate it. To 
obtain this end, he puts in operation the same sort 
ofcontrivance as man would employ with an inclined 
obriiik, by attaching to the point of the pyramid 
threads, as man would do cables, and then, applying 
the weight of his own body in opposition, rtuaes it 
to the perpendicular* 

A species of moth, which feeds on the lilac, forms 
a habitation for itself within the leaf of that tree. 
This it rolls up at the point of the leaf, by com- 
mendng at one end, and fixing and pulling its 
threads till it becomes nearly the shape of a scroll 
of parchment. Another species pursues a different 
method with lilac leaves. By a process similar to 
the above, it contrives to bring the extreme edges of 
the leaf together in the manner of a hollow tube, 
tearing it open at the bottom and point for its ^ress. 
08 represented in the following figure : — 




The Small Qtem OakMoth, (Tortrixmridana,) 
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an insect of a fine green colour, punues a nmilai 

mode of conitnicting a habitation with the fiist men- 
tioned of the lilac caterpiUarB, but differing ia one 
particular, that it worlta on the under side of Ute 
leavesj in place of the upper surface, pulling the k^ 
backwards and downwards, and fixed steadily by 
small external cables, as represented below. 



*iw«»rw**«" 



^ 



There are a great variety of plants, whose leaves 
form the habitations of difl^rent species of larvffi, — 
the nettle, the mallow, the sorrel, the willow, the 
plantain, the cypress, &c. 

Among those which are called Catpenter Caiet- 
pillats, the Ooat Moth {Cotmu ligniperda) ii one of 
the most remarkable. This species aboundi in Kent, 
and manyof the southern counties of England, whos 
it proves exceedingly destructive to oaks, poplai^ 
willows, ebna, and othet tieea. It insinuates itMlf 
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itre of the wood, where it forma extensivA 
uavatioiu. An idea may be ibrmed of the 
if these, when it is mentioned that this eaXer- 
Mws to a very large size, not unfrequently 
hM in length, and upwards of half an inch 
Itfa, excliuire of its limbs. 
Q the cold weather aets in, it excavates an 
ollow in the tree, sufficiently large to contiun 
y coiled up. Professor Rennie mentions 
found one, in 1627. in its winter neat, which 
'eloped in " a &biic as thick as coarse broad- 
ad equally warm, composed of the raspinga 
. scooped out of the cell, united with strong 
The following is a figure of one of these in 




other of the Tineoe display atill greater 
, in constructing habitations for themselrea ; 
liich feed upon the leavea of the oak, elm, 
lad rose trees, on the vmder aidea of which 
y be frequently found during suinmer, parti- 
iteoiplifying this. They«eith«i<^ax«&KlbL-'3^E& 
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between the membranes^ oomposing the upper and 
under cuticles of the leayes. These nests ore of an 
oblong 8hape> and so artfully joined with silk threads^ 
that the seam is hardly discernible^ even with the 
assistance of a powerful microscope ; they are of a 
horn shape^ cylindrical in the middle^ with the an- 
terior orifice circular^ and the posterior opening of a 
' triangular form. Ifthese habitations were cylindrical 
throughout^ the contraction of them would be an 
operation requiring comparatively very little me- 
chanical skill ; but^ as the two ends are quite dif- 
ferent^ so there is a necessity for both sides being 
dissimilar in their curvatures; and we have the 
assurance of Reaumur^ that they require the same 
nicety of imitation and junction as the diffeient 
pieces of which the back of a coat is composed. 

Speaking of insects of this tribe^ Mr Spence says, 
^^ Their proceedings I had the pleasure of witnessing 
a short time since upon the alders in the Hull 
Botanic Garden. More ingenious than their brethren^ 
and willing to save the labour of sewing up two sides 
in their dwellings^ they insinuate themselves near the 
edge of a leaf instead of in its middle. Here they 
form their excavation^ mining into the very crena- 
tures> between the two surfaces of the leaf^ whidii 
being joined together at the edge, there fonn (me 
seam of the case; and, firom their dentated figure, 
give it a very singular appearance, not unlike that 
of some fishes, -whicli liay^ ftna wi ^«a \a£i3^ 
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r are necessarily forced to cut and sew up tiie 
Eote side ; but, even in this operation, they show 
igenuity and contrivance worthy of admiration." 
lose species oiTinece which excavate their habit- 
I in the middle of the leaf, separate entirely the 
Bur&ces that compose it, before they commence 
Qg them together; and the serrated incisions 
3 by the mandibles have the tendency to sup* 
the opposite edges, by interlacing with each 
r, so as to support the disjoined portions until 
are properly secured. Those Tine®, however, 
h eat out their habitations from the edge of a 
cannot proceed upon the same principles, for, 
ey were to separate the inner side before they 
joined the two pieces, both the architect and his 
ling would come down. Before making the 
ion, therefore, they baste (to adopt a phrase 
by tailors) together in remote points the two 
branes on that side. Then, by thrusting out their 
, they separate, with their forceps, the inter- 
ate portions, while they take care to avoid 
ling the larger nerves of the leaf. When this 
ition is gone through, they proceed to sew up 
ietached sides in a more regular style, while 
only intersect the nerves, which completes 
ingenious task.* 
me other caterpillars form their dwellings en- 
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tirely of silk^ and Bimilar in its general plan of 
construction to that last described^ except in point 
of the material with which it is composed^ and^ like 
it, feeds on the parenchyma of the leaf alone. Pear- 
trees are much infested with these minute larvas; 
and^ in springs they frequently beset the whole under 
side of the leaves with their abodes ; these are of a 
downy russet colour^ about a quarter of an indi 
above the sur&ce of the leaf^ and have greatly the 
resemblance of spines. That they are the doimciles 
of these minute larvae can be easUy proved^ for if one 
of them is detached from the leaf and squeezed, a 
minute caterpillar will be ejected^ with a black head 
and yellowish body. If the spot from which this 
habitation was removed be examined^ it will be found 
to have a round excavation in the cuticle and paren- 
chyma of the leaf^ the size of the end of the tube. 
The animal^ like the Arab of the desert, has the 
power of moving its little marquee from one place to 
another, and thus eating away the part immediately 
beneath it. All the little seared specks to be seen 
on the leaves of pear-trees, are the remains of their 
destroying powers.* The tube in which the larfi 
dwells, and which is indispensable to its ezisteneiii 
is of its own manufacture, spun from silk emitted 
from its mouth, so soon as it emeiges from the egft 
When the creature enlarges in size, it increaaes tto 
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dimensions of its abode^ by cutting it asunder in a 
longitudinal direction^ and then introduces a slip 
of new materials. ^^ But the most curious circum- 
stance in the history of this little Arab^ is the mode 
by which it retains its tent in a perpendicular posture. 
This it effects partly by attaching silken threads 
firom the protuberance at the base to the surround- 
ing surface of the leaf. But^ being not merely a me- 
dianician^ but a profound natural philosopher^ well 
acquainted with the properties of air^ it has another 
resource when any extraordinary violence threatens 
to OYertum its slender turret. It forms a vacuum 
in the protuberance at the baseband this as effectually 
fiurtens it to the leaf as if an air-pump had been 
employed ! This vacuum is caused by the insect's 
retreating, on the least alarm, up its narrow case> 
which its body completely fills, and thus leaving the 
space below free of air.* If one of these cases is 
detached from the leaf, this fact may easily be per- 
ceived. If the cell is suddenly seized, while the 
insect is at the bottom, it will be foimd readily pulled 
off, as the silken cords give way to a very slight 
force ; but> if it is done more gently, the insect gets 
time to retreat, in which event the case will become 
•0 firmly fixed, that some force will be required to 
raoaoYe it. *^ As if aware that, should the air get 
admission fix)m below, and thus render a vacuum 
impracticable, the strongest buiwack. oi \\.^ SssiNs^^ 
• KiRMT and Spencers Introdtictwa,V% 45**1 . 
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would be destroyed^ our little philosopher caref 
avoids gnawing a hole in the leaf^ contenting i 
with the pastiuage afforded by the parenchymaal 
the lower epidermis ; and, when the produce of 
area is consumed, it gnaws asunder the cords o 
tent, and pitches it at a short distance as befon 

When the animal attains its full growth, it assc 
the pupa state ; and, after its appointed perio 
confinement, bursts its casement, and issues fi>r 
small brown moth, with long legs, the Pkal 
Tinea Serratilla of Linne.t 

Sir James Smith, late president of the Linn 
Society, had in his cabinet the case of a lepidopte 
larva, which was composed of the spines of s 
species of Mimosa; these were ranged side by f 
so as to form a very elegant fluted cylinder, 
male caterpillars intermix with the pieces of im 
which are less closely and regularly arranged^ 
of dried leaves, and other light materials, 
larva of the Bomhyx vestita forms a similar hall 
tion of pieces of small twigs ; and the Tinea via 
covers itself with short pieces of the stems of grae 
placed transversely, and united by means of sil 
filaments into a pentagonal or hexagonal c 
Reaumur describes t}ie domicile of a caterpilla 
the same family, which is composed of square p» 

* KiRBYSLnd Spemce^s IrUrodtAot\ea^\. i^l. 
f Andermov\ Recreations^ u. 4^^. 
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le leaves of grasses^ united at one end only, and 
'lapping each other like the imbricated tiles of a 
; and he notices another^ similarly constructed, 
linute portions of the twigs of broom.* 
lie Tinea lickeftum forms pieces of lichen into a 
BOy resembling in shape some of the turreted snail 
Is. Mr Kirby noticed many of them on an oak 
kurham, in June 1812. Another caterpillar of 
Tinea, which likewise feeds on lichens, does not 
leits habitation of them, like the last-mentioned 
des, but connects together, with silken cement, 
ni of stone, from walls where the lichens grow. 
ore is a curious memoir on the subject of these 
cts in the Transactions of the French Academy i\ 
Bd. de la Voge. That gentleman supposed that, 
uue these larvae were found in such abundance 
mouldering walls, that they possessed the pro- 
y of eating stone, and considered them as the 
ins which Time employed to carry into effect 
slow but certain destruction of all things ; but 
ich ought rather to be attributed to atmospheric 
ion. Reaumur justly remarks^ that these larvae 
80 small, and the particles of which their cover- 
is composed so minute^ that ages were not suffi- 
it for them to produce any perceptible impression. 
rhey have been termed Stone-mason Caterpillars ; 

* Reaumur, iii. 148-9. 
f Trans. French A^f^ ^ ^^• 
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their tents are shown in the following figure. Those 
adhering to the stone at No. 1^ are the gize of nature, 
and No. 2^ is a magnified representation. 




Various caterpillars^ which produce their habita- 
tion from pure silk> are not satisfied with a sin^e 
coating of it^ but spin for themselves an upper gar- 
ment^ resembling a cloaks open at one side^ whidi 
Reaumur appropriately terms ^^ Teignes cLfourreau 
d manteau"* A remarkable peculiarity of these 
coverings is^ that instead of being fabricated of a 
firm and close texture, they ate compoBed of imbri. 
cated^ transparent scales^ like those of a fish. 

The dwellings of the larvsB above described mighty 
with more propriety, be rather termed clothing than 
houses^ as they fit the animal like a vestment. This 
is more especially the case with some of the Tinece, 
(or Clothes Moths,) which cover themselves with a 
coat of the very same materials as mankind, of wool 
or hair curiously interwoven together. Dr Faley 
asserts, that " the human animal is the only one 
which is naked, and the only one which can clothe 
itself." t These little creatures, like man, are bom 

• Re AUMVRj ill. 206. 
f Natural Theoloffy, ?• ^^^i ^^^ t^^wi. 
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naked ; and^ like man^ are capable of covering them- 
selTes, thus contradicting the Doctor s theory. Nay^ 
these larvae^ which man in general looks upon with 
contempt, are endowed with ingenuity in some re- 
spects superior to hb own ; for the moment they 
have inhaled the breath of life, they prepare to cover 
themselves, and this they effect in a manner more 
consonant to their condition, than the dress of savage 
man is to his state. The shape of the habiliments 
of larvae consists usually of a cylindrical tube, open 
at both ends. These are woven from wool or hair, 
ingeniously cut down by the larva of the Tinea, 
which is compactly incorporated with silk drawn 
from their mouths, generally made more comfortable 
and suitable to their tender skin by alining of the 
softest silky texture. 

CASE OF THB CLOTHES MOTH, (Tinca pellioneila.) 




These they wear from in&ncy to maturity ; wisely 
disregarding change of &shion, while they have com- 
fortable and convenient coverings. They, no doubt, 
require to be enlarged as the animal increases in 
hulk ; and this they accomplish with the greatest 
dexterity and accuracy. To lengthen their covering 
is an easy matter, by adding a ring of hair or wool 
to each end; but when too nation, >i\i<^ \»s^*vi^ 
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somewhat more difficult. But they set about it in a 
manner similar to the mode employed by a tailor, 
by slitting the case open from one extremity to 
another^ and then inserting a piece of the breadth 
required, with the utmost accuracy. The cut is, 
however, not made from one end to the other at 
once, as in that event the sides of the case would 
get too far apart, and leave the tenant naked. It 
therefore only cuts each side halfway down, 
shown in the following figure : 




and, after having inserted the necessary addition, 
proceeds to £ut the other half, and fills it up in the 
same manner. In this way four separate pieces are 
inserted. As the colour of their covering always 
depends upon the colour of the stuff from which 
it is taken, it not imfrequently happens, that when 
the animal has made its first envelope of blue, it 
may afterwards make its way into a red stuff, and 
consequently, the additions will be of that colour, 
giving the creature the appearance of a little harle- 
quin. 

The injury sustained by mankind from these 

minute depredators, does not proceed firom the 

quantity which they consume as food and clothing 

alone ; for, as they proceed along the surfiu:e of fm 

or woollen stuff. thelofnft\:fflM»\m\s^^^<Yi\sts^^ 
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and^ being possessed of natural instruments where- 
by they are* enabled to cut a passage for themselves, 
they smooth the surface of every obstacle in their 
route. 

Those who wish to investigate the singular phe- 
nomena presented by these minute beings, have 
only to leave an old coat, or other piece of dress, in 
any dark or damp situation, and it will soon be- 
come the retreat of the Tinea, and afford ample 
opportunities for studying their habits. 



CHAPTER V. 

OF SOCIABLE CATBBPILLABS^ OB TH08B WHICH UVJi 

IN SOCIETIES. 

We shall now proceed to describe the habitations 
of a different tribe. Most individuals must have 
observed^ during their walks through a garden or 
orchard^ the fruit-trees disfigured by what would 
appear a strong and thick spider^s Web. If thete 
are attentively examined, it will be found that they 
differ materially in their construction £rom those 
spun by spiders, for they enclose on ev^ side an 
angular space, and will be found fiUed with the 
larvae of Bombyx ehrysorrhoBa. The web is the 
produce of their united labour^ as they are gregarious 
animals^ delighting to dwell in society. The female 
deposits from three himdred to four hundred eggs^ 
and^ as soon as these are hatched by the genial xays 
of the sun^ the whole commimity commence their 
operations. Their first procedure is very simple: they 
&rm a sort of coat of the single \eat u^xk'v^VoR^ ♦^^ 
are hatched, over which they cotmsXi^mX «b. ^ 
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composed of silken filaments^ stretched from one end 
to the other. In some cases^ where the colony is 
numerous^ they construct two leaves in this manner, 
where they reside for some days, until they have 
gained sufficient strength to fit them for a larger and 
more complete work, sufficient to contain the whole 
colony. In the formation of their new habitation, 
they do not adopt any symmetrical shape, except 
that it is always angular; sometimes it is flat, 
and frequently roundish. Their first operation is to 
spin a close and well united silken web round the 
end of two or three twigs, and the leaves attached to 
them, adjoining each other, and as close as possible to 
their original abode, taking care that it will be large 
enough to accommodate them when they shall have 
arrived at maturity. They then proceed to divide 
the interior into apartments, by partition walls of 
woven silk, and an appropriate door is left in each. 
These are their retreats in rainy or stormy weather ; 
finr, when the day is fine, they spread themselves over 
all the adjoining leaves, for the purpose of feeding. 
These creatures are sure prognostics of atmospheric 
changes; for some considerable time before bad 
weather, they are sensible of its approach, and 
ipeedily retire to their cells. In these, also, they 
repose during the periods when changing their skins • 
Afl soon as winter sets in, the whole society shut 
themselyes up in this abode, which, by te^^ti^ 
hjwn of silk, they have rendered ixa^Wv^>3& \a *0^^ 
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rain and wind. Here they continue in a toip 
till the beginning of Aprils if the season is 
able^ when they are recalled into action 
genial warmth of the sun, and they quidd; 
abroad^ and devastate all the young and 
leaves in the neighbourhood of their d< 
To prevent the possibility of their structur 
damaged by the shoots inside^ they gnaw 
shoots of leaves off as soon as they are foxm< 

By this time the caterpillars increase gn 
size, which obliges them to add to their dwi 

The caterpillar of the Processionary Moth ( J 
processionea) constructs its nest in a different : 
from the above, although the materials are th 
These larvas feed universally on the leaves oi 
ent species of oak. They always attach thei 
to the trunk of the tree in place of the brand 
frequently at a considerable height from the 
It is formed like a large irregular knot, or p 
ranee, and at adistance is frequently taken for 
of lichens, as the colour of the silk of whi 
composed is gray. This nest is sometimes e 
inches in length, and six in breadth, swe 
the centre about four inches from the tree 
ingenious architects leave only a single apex 
their entrance and retreat. In their young at 
Processionary Moth caterpillars differ matei 
their habits from that of the Bombyx dtry^ 
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habitation; they content themselves with occupying 
temporary tents^ till they have arrived at above two. 
thirds of their adult size. They then congregate^ 
and, by their united labours, construct the large 
habitation above described, where they dwell in great 
harmony, until they have gone through the puiga- 
tory of their chrysalis state, when they assume 
their perfect condition. 

The Bombyz phceorrheay neustria, and many 
others, construct similar nests ; but it is unnecessary 
to enter into a detail of these. 

Reaumur gives an interesting account of the Gold- 
tail Moth, whose caterpillars are gregarious, and spin 
for themselves a silken tent. They are of that family 
of Bombyces, which pull from their bodies the hairs 
wherewith to envelope their ^gs. The moment the 
larva emerges from the egg, it commences feeding : 
it is quickly joined by another, which places itself 
alongside the first, imtil a succession of these reach 
across the leaf: when this is completed, a second 
pile is begun, and then a third, and thus they con- 
tinue to rank themselves till the whole upper sur- 
&ce of the leaf is covered. It seldom happens that a 
single leaf is large enough to contain the whole 
community; those who cannot be accommodated 
puinie the same arrangement on a contiguous leaf 
When they have satisfied their hunger, by a simul- 
taneoQf impulse, they set about weavin;^ a bftbvtar- 
itoD ibr tbeir mutual comfort. IYua \!idl«3 ^ ^^tiX. 
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construct in a simple style^ by a vaulted W€ 
covering the leaf they inhabit. Intheooun 
however^ a larger one is formed^ with a pi 
apartments^ strong in its texture, and magi 
its appearance, and capable of protecting the 
the inclemency of the weather, and the in 
enemies. Andwiththe style of Eastern mag 
they spin a soft carpeting over every part o: 
of trees, where they may have occasion t< 
search of food. They seldom feed in the 
heat of noon-day, but repose in their tei 
also, they pass part of the middle of n 
however, seldom happens that they are ] 
one time. In this comfortable retreat thi 
their skins, and to it they fly for refuge when 
Here, also, they spend the winter in a 
torpor, emerging in spring, feeding again in 
but about the end of May, or beginning 
they disperse, and, eating for a month in 
change their condition into a pupa. It is w 
caterpillars finally abandon their nests thai 
taken possession of by spiders, which has ] 
to the popular, although erroneous belief i 
are the parents of these larvae. 

The most remarkable of this tribe of inse 

live in imperfect societies, are those whc 

pillars, upon certain occasions, preserve a ] 

line of march. Bonnet ^ves an interestin] 

of th^ PkaUena (^Bombyx^ neu«trla>Vo 
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piUaiB ore of that tribe which march rank entire. 
They sometimes advance in straight lines, and at 
others in curves of various inflection. They are of 
a fiery colour, which gives them the appearance of a 
cord of gold, extended on a silken fillet, of the most 
immaculate whiteness. It is when travelling on this 
carpet of silk, to feed on the leaves of their favourite 
plants, that this appearance is exhibited. The 
PUyocampa, another moth which congregates in a 
common receptacle of pine leaves, united by fila- 
ments of silk which they spin, is also of this military 
order. They follow each other in a variety of mazy 
turnings, which gives the most animated picture of 
ever varying living wreaths. The whole chain of 
caterpillars move in unison, and at a proper distance 
fifom each other, in the most perfect order; and when 
their leader stops, the whole halt in an instant."* 

A DIVISION OF PROCESSION ARY LARV^. 




The Processionary Moth affords a still more 



* BONNST, ti. 57. 
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amiising picture^ when it sets out m quest 
It ia a native of France^ and feeds on the i 
the oak. They livein femilies offix>m rix 
hundred individuals. In their earliest sti 
have no settled habitation, but pitch th 
wherever their fancy directs ; and it is not 
are two-thirds grown that they form a domic 
enough for the whole community, which 
already described. It is generally about sui 
the colony leaves its quarters, and sets on 
excursive rambles. They are led by a cb 
regulates all their movements ; three, or so 
four, of his immediate followers, move in t 
line, the head of each touching the tail of 
cursor. Their movement is in a sort of p^ 
form ; for after these Indian file, there comei 
in pairs, after them a number in threes, fo 
increasing systematically, till the column 
eluded by rows of from fifteen to twenty. T 
army (if I may be allowed the expressi 
ceeds with a steady movement, each anima 
ing in direct line that which precedes it. 
leader makes a turn at any particular p( 
whole of his followers arrive at the same 
fore they make a wheel. They may be g 
this movement by a particular odour lefl 
leader on the line of his march. This is n 
erer, their invariable order of proceeding. 
r/ie leader has notimift ^iSfetetv^. \xv\n5 
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% 

aiKse from the others^ and is in all probability the 
one nearest the tent when they set out ; at leasts 
such is Reaumur's opinion. When he first issues 
boim his retreat^ he moves forward about two feet^ 
less or more^ according to the niunbers of his foL- 
lowers^ who now appear from out their cell^ and 
rank themselves in the manner before described^ 
and when this is completed, they move off with the 
regularity of an army marching to a band of music. 

The larvce of the Processionary Bombyx are 
sometimes, although rarely, seen in the open air 
at mid-day ; in which case they are usually found 
packed one above another, as if dead ; and although 
they may occupy a considerable space, yet they are 
not easily discovered, from the surrounding leaves of 
grass; at other times they are observed lying nde 
by side. In the former of these conditions they are 
also frequently found in their habitations. It not 
imfrequently happens that these families disperse 
into smaller groups, and never again unite.* 

Our enlightened and scientific countryman, Mr 
Skene of Rubieslaw, on an arid coteau above Tolo- 
nai^ in Provence, France, witnessed a procession of 
a different species of caterpillar, which marched in 
Indian file^ or in a single row, the interesting 
aooount of which I shall transcribe in his own lan- 
guage:— 

* RsAOMUR, ii. IQO. 
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" I obeerved^" says he^ " what appeared to n 

a very slender snake writhing across my path^ wine 

but for the unusual season fi)r these reptiles to a; 

pear^ should no doubt hare passed unheeded. Up 

examination, however, it turned out to be the order 

emigration of a colony of large caterpillars. Tb 

were proceeding assiduously along the rocky pat 

in a line of march by single files, and so close, th 

they appeared to have a hold each of his neighbou] 

tail, and the contmued wave formed by their moti( 

had a very singular effect. The stony sur&ce of tl 

path rendered their progress exceedingly tortuou 

and interrupted by much climbing over stones, ; 

they seemed in general more disposed to go ov 

the top of a stone than round its base. When sw 

obstacles occurred, the march, notwithstanding, d 

not sustain the slightest derangement, as no txoo] 

could mark time with greater precision and patien 

than the rear of the line, while the front was 69 

gaged in climbing over any obstacle, or the lead 

had stopped to examine the difficulty ; the front, i 

their turn, tarrying until the rear had succeeded i 

surmounting the obstruction which the front ha 

just passed. They were twenty-two in numbe 

and nearly of the same size, except one, consideiaU 

laiger than the rest, whose place was exactly in tl 

centre of the line. The leader, on the contrtij 

was rather smaller than any of \.Vi^ t«i1. A. lang 

precipitous atone was in tTnLcii nwj •, ^^ \^ 
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reared up, moving his head from side to side, as if 
gaong at it, or willing to reach some comer ; and 
leading his troop round, he frequently performed the 
same examination, until they reached a small bush, 
round the stem of which he ascended, the long line 
following with perfect confidence, and by means of 
a branch of the bush, they attained footing on the 
stone. 

" Traversing the stone, the opposite side of which 
was quite precipitous, and pretty high, it became 
unconunonly interesting to see how this intellig^t 
general would proceed. He examined with accuracy, 
trying every possible break, during which time the 
main body remained patiently waiting, and without 
making the slightest attempt to assist in the exa- 
mination, which their leader conducted with much 
aetivity and solicitude. At length, after having 
ascertained the pass to be quite impracticable, he 
resolved upon a countermarch, which was instantly 
performed with the most surprising regularity. For 
the whole line in succession advanced to the wheeling 
point on the brink before they turned, performing 
the evolution with as perfect precision as the best 
trained troops, the advancing and retreating lines 
pasting close alongside of each other, and even climb- 
ing the same twig, while the front line descended 
without confusion, passing even over each other's 
bodies without intermption or hesitation. 

Having completed their deacenX. m \!cl<^ ^»sfi^^ 



u 
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manner as they had mounted, a new line 
tion was taken, which, however, was very c 
alarmingly interrupted by the arrival of i 
leading an ass loaded with brushwood, < 
some branches trailed along the path, i 
passage of this formidable assailant, I retui 
the same anxiety to examine the state of m 
and found that they had suffered materu 
the disaster, and were thrown into the gres 
fusion. The line of march had been bi 
considerable body still followed the leade 
quickened pace ; others, united in parties 
or four, regularly keeping their position in 
of each other, while their temporary c 
sought, with evident anxiety, to find out i 
body, hastening first to the one side, anc 
the other. A good many were scatterec 
and much distressed, seemingly uncertain 
proceed. I took each of them up in its tr 
with a view to ascertain the range of the 
placed them at different distances from i 
body, with their heads turned towards i 
found that they uniformly remained quit 
scious of its presence, until placed withii 
inch of each other. They then approad 
evident eagerness, and were readily admi^ 
the line, by the rear halting until they hi 
^Tzeir places. 
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tail to the leader^s head^ but he pertinaciously re- 
(bsed the honour of conducting the Une ; a consider- 
able sensation seemed to be communicated through 
the whole body at this attempt at usurpation^ of 
which they seemed to become aware^ but by what 
means I could not discover. As soon as this forced 
usurper was at liberty, he turned round to the leader, 
who repulsed hira with vigour, and hit at him, upon 
which he retreated hurriedly along the line, con- 
stantly trying to get into his place, but was hit at by 
every one as he ran the gauntlet, till at last a good- 
natured friend permitted him to join the line. I then 
took out the large one, who was obviously a stupid 
fellow, when the rear immediately closed up the 
breach. I placed him at the head, and used every 
inducement to make him take the lead, but in vain. 
He seemed much confused by the buffets given to 
him by the active little Bonaparte whom I wished 
him to supplant, so that probably he would have 
fiuled in regaining his place, had I not given him 
•ome assistance, out of sympathy for the distress my 
experiment occasioned him. He seemed delighted 
to get into his place again, but was so much confused 
by the adventure, that he mistook the first sharp turn 
the line came to, and threw the whole rear into 
confusion. They broke their line, and much con- 
sternation and bustle ensued, imtil each had replaced 
his head close to his neighbour's taW. 

VOL. JI. ^ 
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" I now took up the leader^ obviously less, ' 
more active and intelligent than the rest^ wl 
alarm instantly spread over the whole fine, 
pected the second to take the command^ 
seemed the most distressed of any> and < 
sought about from side to side ; and> in h 
plexity^ he turned quite around^ as if consultii 
his follower. The hesitation and confusion w 
imiversal. Various parties broke off as the i 
sion reached the rear^ and sought anxiously 
returning again to the line. Having repla< 
leader at the head^ he instantly took the con 
and advancing with confidence^ and conduct] 
whole line in perfect order. When I now 
rupted their march^ the main body no lon^ 
hibited their former anxiety and impatience 
the leader was removed, but seemed to wai 
perfect composure and confidence until the o1 
tion was overcome, which the leader used 
means and ingenuity to accomplish. It d 
occur to me till I had lefl these amusing trai 
to try the experiment of placing the leader 
rear, in order to observe how he would be 
degradation, and to ascertain if the head 
column would have been thereby changed."* 
Besides those larvse which conceal themselvc 
transform in their cocoons^ there is a tribe 
burrow under ground ; lYi^a^ \varTft been called 
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Mason Caterpillars. Among them may be ranked 
the Death's Head Sphins, plate lxxi. Some of these 
make a rude masonry of particlea of earth, united by 
silk or gluten, varying in form according to the 
species. 

MBST OF THE EAHTH MASON LABVA, 
(The Water Betony Math,} 




which is generally of an oblong shape, although they 
ore not always uni&nn. The interior is smooth, 
lined with a fine tapestry of silk, and polished. 



Genus PHJLLjENA, oe MOTl 



The antennsd of moths for the most t>art gn 
taper from the base to the tips; the tongue w 
and the mouth without jaws ; the ivings, \» 
rest, are generally deflected ; the flight m 
nocturnal. 

These fly abroad only in the eT^ing, and 
the night, and feed on the nectar of flowei 
larva is active and quick in motion, more 
cylindrical in its shape. These prey voracioi 
the leaves of various plants ; the pupa is qui 
more or less cylindrical, pointed at the tip 
both ends, and is generally enclosed in a 
An example of the larva of the Pink Unde 
Moth is given in plate 72, under figure ; a: 
pupa of the same Moth, is represented in the 
figure. 

Linnaeus divides the genus into the fol 
sections : — 
Section I. Bombyx.— T\v% ^xv\^tvxv^ v^x^ ^ 




78. 

lATlKriLLtK »r IB! 

Phalmna JaMt#«_ Brii 
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with two compressed reflected feelers ; the tongue 
is short and membranaceous^ obtuse and bifid ; the 
caterpillars have sixteen feet^ often hairy ; and the 
pupa is pointed at the tip. This section is sub. 
divided as follows :■— 

a, with the wings expanded. 

b. with the wings reversed. 
€, with the wings deflected. 
d> with the wings incumbent. 
e. with the wings convolute. 

Section II. Gbometba. — The antennae are fili^ 
form; the feelers are cylindrical; the tongue is 
projected^ membranaceous^ setaceous^ and bifld; 
the larvee have from eight to ten feet, six of which 
are pectoral^ two caudal^ and sometimes two sub- 
caudal; the pup&e have pointed tips. The follow- 
ing are the subdivisions of this section :— - 

a, the antennae are pectinated. 

b, the antennee are setaceous. 

c, the wings are forked and connivent. 
Section III. Noctua. — The antennee are seta- 
ceous ; the feelers are compressed and hairy, with 
the tip cylindrical and naked ; the tongue is pro. 
jectingy homy, setaceous, and bifid ; the larva has 
sixteen feet ; the pi^ is pointed at the tip. The 
following are the subdivisions of this section :-— 

a, with the wings expanded. 

b. with the wings flat and iacuxa\>tv!A)^\siiiVw<& 

tfaomzfrnooth. 
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c, with the wings flat and incumbent^ and the 

thorax crested. 

d, with the wings deflected^ and the thorax 

smooth. 

e, with the wings deflected, and the thorax 

crested* 

Section IV. Hybljea. — The antennee are seta- 
ceous; the feelers are projecting, compressed, dilated 
in the middle ; the lips are projecting and actiye. 

Section V. Hepialus. — The antennso are mcmi- 
liform ; two feelers, which are reflected and haiiy, 
between which is the rudiment of a bifid tongue \ 
the laryee have ten feet; they feed on the roots of 
plants ; the pupee are folliculate, cylindrical^ and 
pointed at the tip. 

Section VI. Cossus. — The antennea are riiort 
and filiform, with two very short cylindrical, de- 
fleeted feelers ; without a spiral tongue. 

Section VII. Pybalis. — The antennae are fili- 
form, with two feelers equal, almost naked^ cylin- 
drical at the base ; the middle dilated into an oyal, 
and subulate at the tip ; tongue projecting, seta- 
ceous, and bifid; the wings are very obtuse, and 
slightly curved at the exterior margin ; the cater- 
pillars have sixteen feet, and make nests in the 
leaves on which they feed, and are of that kind 
known by the name of Leaf-rolling Caterpillars. 

Section VIII. Tiksa. — ^The antennsd are seta- 

/*Anif«. rxriih f!r\i^v imMinnX ^»E^fiX&\ V)!Ckft^KCTV^ V3ft VsQOA 
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in houses, among linens, and woollen cloths and 
furniture, in which they eat holes, and to which 
they are very destructive. 

Section IX. Alucita. — The antennee are seta- 
ceous, with the feelers divided to the middle, the 
inner division very acute. 

- Section X. Pterophorus. — ^With two linear 
naked feelers ; the tongue is exserted, membranace- 
ous, and bifid : the wings are fan-shaped, divided 
down to the base, and generally subdivided as far 
as the middle : the larvae have sixteen ovate, hairy 
feet ; the pupss are naked, and subulate at the tip. 

Modem naturalists have taken a different view 
of the arrangements of papilionaceous insects, and 
formed them into various orders and new genera ; 
these we shall describe at length in our third volume. 



THE PINK- UNDER-WING MOTH. 
PhaUeita Jacobea. 



Phaltnta Jacobca, Linn. Sytl, Nat. ii. p. 239. — TurUM'i 
L'-nai, iii. p. 220 — Donovan'* Bril. Int. ii pi. 45, — 

IlarrWa Aurelian, pi. 11. 

The upper wings are of a brownish black, with a 
transverse pink band, and two orate spflts on each ; 
the under wings ore pink, with fimbriated margins ; 
the body is reddish brown, the eyes white, and the 
antennie taper froni their insertion to the tips. 

The caterpillar is of a rich golden yellow, annula- 
ted with deep black ; the segmentB are furnished 
with a little tuft of long hairs between each, which 
are much longer on the head; it is found in the latter 
end of July, feeding on the ragwort. It changes in- 
to a chrysalis in the begiiuiing of August, in which 
state it lies on the surface of the earth during the 
winter ; and it emerges the perfect moth in May 
following, towards the latter end of the month. This 
is one of the prettiest of our British moths. 




Phalmjta Jacii6t».—BntiiK. 




Pkolana Villiea Bar 
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THE CREAM-SPOTTED TIGER MOTH. 
Phakena Villica. 



PLATE LXXIT. 



Phalaena Villica, Linn, Syst. Nat, ii. p. 820 Turton's 

LinnCf m, p. 222.~J)o9iovanV Brit, Ins. ii. pi. 71.— 
HartUU AureUan, pi. 4. 

The upper wings are blacky with from eight to 
nine large irregularly shaped cream coloured spots ; 
the under wings and body are of a rich yellow 
orange, or approaching to golden yellow, variously 
clouded with large black irregular patches ; the body 
has a row of equal black spots down the middle ; the 
thorax is black, with two cream coloured spots on the 
back ; it is fringed all round, as are also the wings. 

The caterpillars of this moth are black and foxy, 
or hairy, with pink legs ; they feed on chickweed, 
which is their favourite food, but they will also eat the 
leaves of the currant, white thorn, nettle, grass, &c., 
if the former cannot be readily procured. They have 
attained their full size by the latter end of April, 
when they change into a chrysalis, and, towards the 
end of May, they appear in the winged state. 

The Cream-Spotted Tiger Moth is by no m^awfL «\ 
frequently to be met with as ftift CiTe^\.1N%<5t "^^"^i 
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(Phalcena caja,) but, in the happy combination 
of its colours, it surpasses both it and every other 
British species of that tribe which are trivially 
named Tiger Moths. It is most firequently to 
be found on banks which face the rising sun. 

The English specimens of this insect rarely exceed 
two inches and an eighth from the tip of one wing 
to that of the other. The one from which our figure 
is taken was a German specimen, and measures two 
inches and a half. 



^jp 



Phaltma Errala — SuMimii 
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THE WANDERING MOTH. 
Phalana Errota. 

PLATK LXXV. 

Phalttna Errota. 

The wings of this curious insect are blacky with 
a sesquitertious brownish orange band running from 
the centre anterior maigins of the superior wings 
across both upper and under ones^ and a pale blue 
macular transverse band about the middle of the 
inferior wings ; the body is reddish brown^ and the 
antennae short and smooth. 

The Wandering Moth inhabits Surinam, where, 
according to Madam Merian, it is rare. 
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THE FOOTMAN MOTH, 
Phalana Grammu^a.*— Femalk. 



PLATE UULTI. 



Phalsna Orammica, Linn, Spsi, Nat ii. p. S^O.—^TurtonU 
Linne, iii. p. 221. ^J)anovmn'*$ Brit Ins^-^Merian, Int. 
Eurap. i. pi. 5. 

Upper wings of a fine golden yeHow, transversely 
streaked with black ; the under wings and body of a 
very bright golden yellow^ with a Uack terminal 
band ; the whole are fringed. 

This elegant species is introduced among the Bri. 
tish lepidoptera^ uponihe most satisfactory authority^ 
namely^ that of Mr Donovan^ who feund a living 
specimen of it on the island of Anglesea^ in the 
month of September, xmder the shade of a little 
cluster of stones and bushes, near Manachty, the 
nortWn extremity of the island, and at no great 
distance from the road to Grogridy. 

It had not before been noticed as a British insect, 
till discovered by this indefatigable author^ to whose 
industry the BritishFaunaowes many of its novelties. 
It is not unfrequent in Germany^ and several other 
parts of Europe. 




7I>. 

Phaltna Grammica, Fenule.- 
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It is rarely to be mot with in the larva state, and 
feeds either on the plain-tree or ash. The larva is 
brown, with a white dorsal line, and rufous legs ; 
the pupa is rust coloured. 
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THE PANTHONA MOTH. 
Phalana Panihona, 

PLATE LXXVIl. 

Phalaena Panthona. 

Tbb wings are blacky with a white macular band 
running round their posterior and anal maigins. 
The body is slender^ of a beautiful sky blue^ as are 
also the head and antennas; the eyes are bright 
scarlet. 

This insect inhabits China^ but we know nothing 
of its history. 






VUalat^ /■osi'<o.<a.— China- 




78. 
Phalana Salphuralit.^ 
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THE MARGATE BEAUTY MOTH. 
PhaUBna SulphuroHs. 

PLATE LXXYIII. 

Phalaena Sulphuralis, Linn, SjfsL Nai. H. p. 881.— Donovan^ 
BrxL Ins. No. 333, pi. 339. — Bombyz Lugubiis, Fabr, 
Ent, Syst, ii. p. 1, 467. 

The upper wings are of a bright yeUow, variously 
clouded with black ; the under wings are of a purple 
brown ; the whole fringed with a broad bordiBr of 
the same colour. The thorax and body agreeing in 
colour with the upper wings^ spotted and baqred 
with deep black. 

This is scarce as a British moth. It is said to 
have been first discovered at Margate^ and from 
this circumstance was afterwards known amongst 
English collectors by the name of the Margate 
Beauty. Another insect^ by no means similar^ has^ 
however^ received the same name^ having likewise 
been first met with at Margate. 

The size of this moth^ firom tip to tip^ is about five 
eighths^ or about one third the size of our figure* 
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THE MATRONULA MOTH. 
Phalana Matronula. 



PLATI LXXIX. 



PhalffiM lifatronnla, Linn. Sysi, Nat. ii. p. 835. — Shaw^t 

NatttmHiti* Miscellany, pi. 932 Merian'*$ JnsecU of 

Europe, p. 53, No. 5. 

Thb saperior wings of the Matronula Moth are of 
a rich &wn coloured brown^ with two abbreviated 
rich golden yellow bands^ and three large spots on 
each wing, — the whole forming a kind of macular 
traasverse band on each wing ; the inferior wings 
are ochre yellow, with three large clouds of black on 
each ; the head and back are black, the latter with 
a golden band on each side, and a spear.shi^)ed mark 
of the same colour under the head ; on the back iff 
a horseshoe-shaped band of rich crimson; the eyes' 
are golden-yellow, and the antennae black, long, i^id 
smooth ; the abdomen is bright scarlet, spotted with 
black ; at the upper margin of each of the ammla^ 
tions are small spots of the same colour on each side. 

This moth is a native of various parts of Germuiy, 

where its larva is said to feed on the leaves of the 

common mugwort, the Art^mma vulgaris of Lin- 




t'Mtcaa Matnimla, — Grri 
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I'halaHa Lillemiiti ISh. 
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THE LETTERED MOTH. 
Phalana Litterana. 

PLATS LZZX. 

Phalana Litterana, Linn, Sy$U Nat, ii. p. 876 Fab, Ent, 

Sy$t. iii. p. 2 — Ihmovan'^s BrU, Int, pi. 355, fig. 2. 

Thb upper wings are rhombic^ and of a leek green 
eolour, spotted and patched with black; the under 
wings are of a pale fawn colour ; the thorax is of the 
same colour as the upper wings^ and the abdomen 
like those of the under wings ; the antennee taper 
from the base to the tips. The wings are all fringed 
round. 

This rare and beautiful little insect is a native 
of Britain^ and is not quite six-eighths of an inch in 
breadth. * It is not unlike the Phal»na Squamma. 



roL. II. 
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THE CURRANT MOTH. 
PhdUma Grossulariaia, 

PLATS LXXXI. 

Phabma GroMulamta, Linn, Syti, Nat ii. p. 867. — 
Donovan'*9 BriL I n mct t ^ pL 4. 

Thb wings of this very common species are white, 
covered with a great. variety of black spots and fiU 
lets ; on the upper wings is a sesquitertious bright 
orange band^ bounded on its inner edge by an in^ 
terrupted band of blacky and on its outer edge by a 
row of equidistant black spots ; the body is of the 
same colour ; the segments have each a black spot ; 
the head and eyes are black ; the antenn» are long, 
slender^ and tapering. 

The caterpillar is white, with black spOta on the 
back ; the belly is yellow ; and at the insertion of 
the annulations is a tufl of very fine hairs ; it feeds 
on gooseberry and currant bushes, and generally 
emerges from the egg in May. The caterpillar, 
previous to its change into the pupa state, spins 
for itself a web of a very slight and delicate texture, 
by which it is suspended horizontally against the 
branches of trees. lYie ^>r^ \* Uack, with a yellow 
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colour on the back; and is transformed into the 
perfect, or imago state, in July. 

There are few creatures whose ravages are more 
severely felt than the larva of this insect, and every 
means possible should be used to eradicate them ; 
for, if once they find a lodgement, it is no easy mat- 
ter to get rid of them. 

A friend of mine in this city, who has a good 
garden, and is celebrated for his humanity, had a 
range of the finest wall-currants which I ever saw 
totally destroyed by these insects. He would not 
allow them to be killed when they first made their 
appearance, and the third year afterwards they 
became so numerous, as to eat up every leaf pn the 
bushes ; and, at last, he was forced to root them 
out to get rid of these pestS) which his ill-judged 
humanity had harboured and encouraged. 
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THE CRIMSON UNDER-WING MOTH. 
Phalana Spansa, 



PLITE LXXXII. 



PhalMUt SpoDity lAnn, SpsL Nat, ii. p. 841.->7iirtonV 
LifuUf m, p. 29Z,.^Dofiovan^s Brit, Ituectt^ pL 324. 

Thb antennae are like threads ; the tongue spiral ; 
the thorax is crested ; and the abdomen furnished 
with tufts of hair^ one on each annulation on the 
belly. The body is fawn coloured^ brown aboye^ 
and gray beneath. The upper wings are gray, 
clouded with brown, and covered with zigzag lines 
and striae, and two ocellated spots of orange ; unda: 
wings, of a rich crimson colour, each with a trans- 
verse cloud of deep black, and a broad margin of 
blacky fringed with white ; all the margins are 
pretty deeply indented. The caterpillar is clouded 
with buff, brown, and gray ; it feeds on the willow, 
and grows to about two inches and a half in length ; 
and it is difficult to distinguish it from the bark. 
They are full fed about the beginning of July^ when 
they change into the chrysalis state ; it is gray, with 
a tinge of red. The moth bursts from the chrysalis 
August, and flies in the day-time. 




nMsiB.,riHa iiotu. 
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THE ARGENT AND SABLE MOTH. 
PhdUena Hastatti, 



PLATE LXXXIII. 



Phabena Hutata, Linn. SysL Nat. ii. p. 870. — Ckrk 
Phal. i. fig. 9. — Donovan's Brit. Insects^ pi. 129. 

The wings of this moth are white, beautifully 
marked and spotted with black ; the thorax is black, 
with three longitudmal white spots on the back; 
the abdomen white, striped with black. 

The Argent and Sable Moth is a very scarce 
British insect in the fly state, though its young 
caterpillars are by no means uncommon in several 
parts of Kent ; especially in the narrow lanes in 
Darentwood, Dartford, in A.pril, or early in the 
month of May. It is, however, very difficult to 
breed them, as they generally die in the pupa 
state, or before they cast their skins, when cater- 
pillars. Donovan mentions them in the summer of 
179^ ' he took several specimens of the caterpillar 
and bred them, and yet he could only procure the 
transformation of one moth, and that so crippled, 
as merely 16 enable him to ascertain the species. 

The small caterpillars are of a dark ^ur^Usk 
colour ; when nearly fuH fed, tYv«^ \ia.^^ ^ ^^^nr 
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under side^ marked with black. Before they change 
to the pupa state, they become ahnost brown. 

They continue in the pupa condition for a months 
and the moth is transformed in June. The food of 
the caterpillar is white thorn. 




Phalatm Amica.^Awuct. 
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THE FRIENDLY MOTH. 
* Phalwna Arnica. 

PLATE LXXXIV. 

Phaliena Arnica, Turton*8 Linni. 

The wings are blacky with an articulated crimson 
band on each, a little way from the margins, which 
are fringed ; the body is of a chestnut brown ; the 
eyes crimson ; antennae, long aiid smooth ; and with 
. a transverse crimson fillet across the back, immedi- 
ately imder the head. 

This rare moth is a native of Africa. 



• 
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THE HEBE MOTH. 
PhaUma Hebe, 

PLATB LXJUCT. 

Phalena Hebe, Linn, Sffst, Nat, ii. p. 820— TWlNiV 
Linnij iiL p. 222.— .^rifoA. Tii. pi. 7. fiff. 9.-.JtMf . It. 
pL 27^ iig. 1, 2. 

Thb upper wings are blacky with transverse bands 
of whiter which are edged with pale cream colour; the 
under wings of rich crimson^ with curiously shaped 
clouds of blacky which are edged with golden yel- 
low ; the head and body are black ; below the head 
is a transverse spot of bright crimson ; the antennae 
are long^ blacky and setaceous^ decreasing from the 
base to the tips ; on each side of the body is a row 
of six large^ circular cnmson spots^ with a line of the 
same colour passing through them. The abdomen^ 
crimson. 

This highly beautiful species is figured of the 
natural size ; it is a native of Germany^ and some 
other parts of continental Europe, but has not hither- 
to been found in Britain. The larva^ or caterpillar, 
is solitary ; moderately large ; very hairy ; and of 
a blackish, or dusky colour, rufous beneath, with the 
three last segments rust coloured. The chrysalis is 
of a blackish cast. 




HeU — ai>ii:iliT. 
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THE BROAD BORDERED YELLOW UNDER-WING 

MOTH. 

Phalaha Fimbria. 

PLATE LXXXTX. 

Phalsnit Fimbria, TwrUnCa Linni, iii. p. 296,^Linn, Spsi, 
Nat. ii. p. 842 Fab. Ent. Syst. m. p. 2. 

Thb upper wings are of a high toned buff colour^ 
marked with obscure bands^ or streaks; the under 
wings are reddish orange^ with a broad bar of black 
towards their anal margins, and a border of orange; 
the thorax, same colour as the upper wings ; and the 
abdomen corresponds with those of the under wings ; 
it has a transverse tail ; the antennae taper from the 
base to the tips, where they are very slender. 

This rare British insect is distinguished from two 
very common species that are allied to it, by the 
broad stripe of black on the under wings, as its trivial 
name implies. In the larva state, it is one of that 
kind which collectors call under-ground feeders; 
subsisting chiefly on the roots of grass, and never 
appearing above ground till the evening, for which 
reason it is rarely taken by naturalists. It is of a 
duU brown colour, having a double stripe of white 
extending from its head to its taVi •, «a^ ^»j^ ^^^gass^ 
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is furnished with a brown oblique spot. Before 
changing into the chrysalis state^ it gathers around 
itself a cluster of small leaves and bits of grass^ 
where it remains till its transformation. The pupa 
is of a brownish black. 

The moth is very delicate in its appearance^ and 
it assumes the imago state in May. Fabricius says 
it inhabits Germany. 




^^l.m»Ww<- 
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THE RHODOPE MOTH. 
PhaUma Rhodope. 

PLATB LXXZTIIi 

Phalsna Rhodqie, Fab. Sp, In, ii. p. 168.-- Cramer, Im. 

pi. 30, fig. B. 

The upper wings are black ; and the under wings 
of a bright blue^ radiated with black ; the body is 
blacky ¥rith a large spot of blue towards its centre ; 
the lower part of the segments of the abdomen are 
of a bright orange^ with square and lanceolate spots 
on the lower part of the back ; the head is orange^ 
and the antennss long and setaceous. 

This remarkable and singularly shaped insect is 
an inhabitant of China^ and is represented on the 
plate of its natural size. 
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THE BRIGHT MOTH. 
Phalana Flavia, 

PLATE LXXXTin. 

PliaUnut FUtvia, TurtouC* LkmL 

Thb upper wings are of a rich cream yeQow^ 
with large irregular patches of deep black ; the 
lower wings are of a fine brownish orange^ graduallj 
becoming lighter as they approach their junction 
with the body, with three large black patches to- 
wards the anal extremity of each ; all the exterior 
and posterior margins are fringed ; the antennse are 
rather short and tapering ; the body is of a deep 
crimson^ as well as the eyes ; the back with a laige 
circular black spot^ and a narrow longitudinal band 
along the segments ; the tail is deep black. 

This very fine moth is a native of the frigid con- 
fines of the norths being found chiefly in Siberia^ a 
climate where insect life is extremely limited^ owing 
to the shortness of summer. 




Pholnna Flavia Siiekii. 
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THE SNOUT MOTH. 
Phahtna RasieUwn, 

PLATE LXXXIX. 

The Snout Moth, Harrises Aurelum^ p. 86, pi. 43, fig. 8 

Hypena nobocidalis, OchaenheimeTy RefMiM*9 Conspeiftiu 
of ButierJKeSy page 145. 

The superior winigs of this curious moth are of a 
deep brown blacky with three darker ones crossing 
them. The lower wings are of a yellow fewn colour, 
88 also the body ; the former with two lines crossing 
each. One of the most peculiar features of this moth 
is the length of its palpi, which project in the form 
of a snout. The antennae are like threads. 

The caterpillar of the Snout Moth is of a rich 
tawny ; it feeds upon oaks, and is to be found in 
October, by beating the trees. They spin themselves 
a nest in the leaves, being one of the species known 
by the name of leaf-rolling caterpillars. They change 
into the chrysalis form in the end of October, and 
continue in this condition till the following June, 
when they are transformed into the imago, or per^ 
ba moth, which explmds about an inch and a half. 
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THE SMALL TIGER MOTH. 
Phaimut PlaniagimeM. 

PLATE SO. 

Pbtilflena PUntagines^ Lmn. Sjfsi. Nat, ii p. 620 — WUket't 
Pap, 24, pL ^ A. 5. Danowtn'9 Brit, Int, pi. 134. 

Thb upper wings are of a reddish cream colour^ 
in some indiyiduals, and of a rich golden yellow in 
others^ clouded with black; the imder wings are 
bright &wn colour, with numerous large yarioosly 
shaped clouds or patches of black ; the thorax and 
abdomen are crimson^ barred with black ; having a 
large black line down the centre of the back ; the 
antenn» are blacky and tapering from the base to 
the tips. 

The caterpillar of this species is blacky the upper 
half oi it being covered with rather short- redcUsh 
brown hairs^ and the under half with Icmg Uack 
recumbent hairs; it feeds on nettles, chidmreedf 
plantain^ grass^ dec It very mudi resembles that 
of the Large Tiger Moth, (PhaliBna eaja,) except in 
size; it changes into a chrysalis about the middle of 
April, and appears in the winged state the latter 
end oi May. The chrysalb is bluish black. 




PhaUma Planlaginit — BniTim 
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This is rather a scarce British lepidoptera^ being 
infinitely more rare than the Ruby Tiger Moth, 
{Fhalcena fMltginosa,) and the Great Tiger Moth. 

A variety of this species, with crimson under 
wings, is found in the East Indies and in America. 
The under wings of the female, in the European 
specimens, are much redder than those of the male. 
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THE BLACK AND CREAM SPOTTED MOTH. 

Phalmna Atralis. 

PLATS xci. 

Phalnna AtraliB, Fab. SyMt Ent. iiL p. 2, 142. —^onovan'j 

BHt, Ins, pi. 266, fig. 4. 

Thb wings are blacky with two cream coloured 
spots on each. 

Size of the insect^ five-eighths of an inch^ with 
extended wings. 

It is said to be found in Germany^ and is very 
rare as a British species^ but has been taken on 
Epping Forest. 



9f^ 
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THE MAID OF HONOUR MOTH. 
Phalana Diiaria. 

PLATK XCII. 

Phalcna ditaria. Fab, Eni, S^t, iii. p. ^.^^Wein, Verz. 97. 

e.^-J}onovan'9 Brit Ins. 1 Harrises Cat, 81. 218. pi. 

202.— Cleoia Cajularia, Stephent,^^Jlennie^s Conspectus 
ofButierJlieSj^,\lQ, 

The wings of this beautiful insect are one inch 
one-twelfth, to one-fourth ; are bright green, with 
white spots, having rose-coloured clouds towards 
their extremities; the fringes are white, spotted 
with brown ; the thorax and abdomen are also of 
the same colour. The antennae taper from the base. 
The caterpillar is gray, and feeds upon the oak. 

This appears to be a very local species. It has 
been found for many years past, in the month of 
June, near the Oak of Honour, in the neigh- 
bourhood of Packham, and likewise in Kent and 
Surrey. 

It is also a continental species, but seems to be 
very rare, as Fabricius refers to only one author for 
it. He sayi that it feeds on the oak. 

vox. II. • T. 
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THE RUBY TIOKR MOTH. 
PhalmfM FvitgifMaa, 

PLATS ZCIXI. 

Phalffina fiiliginota, Linn. SyU, NaL ii. p. 836. — Harrises 
Aurelian, pL 12. — Wiiket*s Pap. iii. a 14. — Dimovan's 
Brit. Ins, pi. 80. — Phngmatobia faliginosay Stephens..— 
Rennie^s Conspectus of BuiterJUeSy p. 43. 

Thb superior wings and thorax of this pretty little 
insect are of a rich reddish brown^ with two black 
spots in the centre ; the inferior wings are of a deep 
rose colour, but not very bright, with a row of large 
black marks ; they are five-sixths to one inch and 
a half; towards the lower margin the abdomen is 
rose colour, with a black spot on the centre of each 
segment behind, and a chain of little black dots 
down each side. 

The upper wings of some specimens have a black 
spot on each, which varies very much in situation 
and size ; in some it occupies about half the space 
of the wings, while in others it is entirely wanting. 

The caterpillar is of a rich &wn colour, or rusty 

red, completely covered with long hairs, with a 

bJack head, and is large in proportion to the size of 

the Moth ; the fore-legs are ^^o \AfiitV. Tbfi leaves 
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ler or birch, the turnip, mustard, plantain, and 

ort, with many other vegetables, are noticed 

dfFerent authors, as being proper food for the 

>y Tiger Moth in the larva state ; but its most 

unon food is ragwort and groundsel. The cater- 

.ars are small in the month of May; in June 

3y pass to the pupa condition, and early in July 

pear in the winged state. The pupa is black, 

id enveloped in a follicle. 

In a forward season, the time of their appearance 

a different states may vary considerably, especially 

is some have two, or even three broods in one sum- 

mer. This insect is a native of Britain, and is 

usually little more than an inch in breadth, although 

in this particular it is subject to vary. It is found 

in Durham, Yoricshire, Hertfordshire, Kent, and 

Surrey, and near Dublin in Ireland. 
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THE SMALL MAGPIE MOTH. 
PhaUena Urticata. 

TLATK XCIT. 

Phalsena Urticata, Linn, Syst. Nat ii. p. 873 Turion's 

Linni, Hi. p. 269 — DtmwanU Brit ins, pi. 349, fig. 2. 
.— Botys Urticata, Latreilie, 

The head^ throaty and abdomen are rich yellow, 
as is that part of the superior wings near the shoulder; 
all the wings are white, finely spotted with black. 

The larva conceals itself in a kind of cylinder, 
formed by rolling up the edges of nettle leaves, 
on which it feeds. It is whitish, with a dark 
dorsal line ; head black, and two spots of the same 
colour on the segment next the head. It continues 
in this way till the cold weather sets in, when it 
changes to a red colour, and spins a buff coloured 
case, through which it may be distinctly seen ; in 
about a month it changes to a yellow colour. In 
the following May it assumes the chrysalis state, 
and transforms in June. 

This insect is found abundantly near London. 




Phalmna l/rHeala^Bmrtiii. 
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THE GREAT TIGER MOTH. 

Phalana Caja, 

PLATE xcv. 

Phaliena Caja, Linn. Syst. Nat. ii. p. 819.— T^tir/on'^ Linne, 
iii. p. 223. — Danovan'^s Brit. Ins. i. pi. 15.^^rctiaCaja, 
Stephens.— JRennie^s Conspecttts of ButterJUes, p. 42. 

The superior wings of the male are two inches 
two-thirds to eleven -twelfths ; and those of the 
female two inches and three quarters to three 
inches ; they are of a cream colour, with large irre- 
gularly shaped black patches, which vary consider- 
ably, both in shape and size, and frequently two 
are united to form one. The inferior wings, and 
annulations of the body, are of a rich orange, which 
also admit of equal variety; the spots near the 
thorax are often united, and the small black stripes 
on the back are fewer in some spejjimens than on 
others ; the back and thorax are of a raw imiber 
brown, thickly beset with fin^airs and bristles ; 
under the head is a semilui^/stripe of a fine pale 
crimson. 

The caterpillar is solitary; of a high coloured 
chestnut, sometimes black; thickly covered with 
loji^ hairs o£ nearly the same co\o\« •, ^-euOcv qS. *Civvb 
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segments are provided with three elevated, bluish 
warts ; these are situated on the sides. It feeds on 
lettuces, chickweek, and nettles ; and when appre- 
hensive of danger, rolls itself up like a hedgehog. 
It changes into the chrysalis state in May ; and the 
latter end of June, or the beginning of July, is 
transformed into the perfect moth. The pupa is 
black, or brown, and enclosed in a case, or follicle. 
This moth is to be found abimdantly in most 
places of Great Britain, and may be seen flitting 
about, where nettles are growing, in the dusk. It 
makes its appearance about the end of July. 




96. 
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THE SILKWORM MOTH. 
PhaUena Mori, 



PLATE xcvi. 



Phalaeua Mori, Linn. Syst. Nat. ii. p. 817 Turton'^ 

Linne, iii. p. 204 — Harris''s Aurelian^ pi. 13, fig. e. f. — 
Albin, pi. 12, fig. 16. 

The Silkworm Moth is of a pale buff colour, 
having two faint lines crossing the wings, which are 
slightly bent, or curved at their apices. The figure 
at Plate XCVI. is about the size of nature. 

Pullein, a popular writer, has justly observed, 
'^ There is scarcely any thing among, the various 
wonders which the animal creation affords, more 
admirable than the variety of changes which the Silk- 
worm undergoes ; but the curious texture of the 
silken covering with which it surrounds itself when 
it arrives at the perfection of its animal life, vastly 
surpasses what is made by other animals of this class. 
All the caterpillar kind do, indeed, undergo changes 
like those of the Silkworm, and the beauty of many 
of them in their butterfly state greatly exceeds it ; 
but the covering which they put on before this change 
into a By state, is poor and me8ixi^\i<^\\. ^qtcc^»:i^^v^ 
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that golden tissue in which the Silkworm wraps 
itself. They indeed come forth in a variety of 
colours^ their wings bedropped with gold and scarlet, 
yet are they but the beings of a summer's day ; 
both their life and beauty quickly vanish^ and they 
leave no remembrance after them; but the Silk- 
worm leaves behind it such beautiful^ such bene- 
ficial monuments^ as at once record both the wisdom 
of their Creator, and His bounty to man. 

The eggs of the Silkworm are about the size of 
a grain of mustard-seed, of an ovate shape, and 
depressed in the centre; they are at first of a 
yellowish colour, but, in three or foiur days, acquire 
a bluish cast ; they are laid in irregular patches, on 
the leaves of the mulberry. In this country, the 
caterpillar is produced in May. When first hatched, 
it appears like a small black worm, not a quarter of 
an inch in length: it almost immediately moves 
about in search of food, at which time it is more 
vivacious than at any other period, as it is a dull, 
lifeless animal when full grown, and seldom moves 
beyond three or four feet during its larva state: 
hence the ease with which it is managed when 
cultivated for its silk. 

It has sixteen legs, set in pairs; six in front, which 

are covered with a shell, or scale, are placed under 

each of the three first annulations next the head, 

and cannot be altered in their position. The other 

ten feet are termed Vio\dei% •, \)^^^^^i^\ftRStttataa»a^ 



THB SILKWORM MOTH. 145 

ceous^ flexible^ and provided with small hooks^ 
vrhich assist the animal in climbing. 

The following is a figure of the caterpillar, about 
two-thirds its dimensions when full grown : 



The shell is enclosed in a membranaceous sub-, 
stance, similar in consistence to the first six legs. 
The mouth is vertical, and the jaws serrated like a 
saw. The animal is furnished with eighteen breath- 
ing holes, nine on each side down the body, at equal 
distances. On each side of the head, near to the 
mouth, seven eyes may be discovered by the aid of 
a lens. The two circular protuberances higher up 
the head, which look very like eyes, are simply 
bones of the skull. The spinning apparatus is simi- 
lar to that described at page 68 of this volume. 

When the worm becomes satiated with eating, it 
then prepares for its change into the chrysalis con- 
dition. The worm now fixes upon an angle, or 
hollow place, whose dimensions agree with the size 
of its intended cocoon, and begins its task by spin- 
ning thin and irregular threads, which are for the 
support of its future dwelling. The first day's la- 
bour consists in forming a loose structure, of an oval 
shape, which is termed floss silk, and within this 
coyenr^ in the three following &b.^«> \\. ^^^^ksi^^ca 
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iirm and consistent yellow ball ; the labour alway), 
of course, remaning within the sphere of the cone 
which it is forming. 

If at any time the threads intended for the sup- 
port of the cocoon should be broken, the ball nol 
being properly poised, becomes unsteady, bo that 
the insect is unable perfectly to go forward with its 
laboura. Under these circumstances, the worm 
pierces a hole in, and altogether abandons the un- 
finished cocoons, and throws out its remaining 
threads at random wherever it passes, by which 
means the silk is wholly lost, and the caterpUIar, 
finding no place wherein to prepare for its change, 
dies without having effected it. 

At the end of the third or fourth day, the worm 
generally completes its task, and has formed il« 
cocoon, which, in size and shape, is like that of a 
pigeon's egg. It is, however, but seldom that it 
attains so large a size. The following figure repre- 
sents the cocoon upwards of two-thirds the usual 
size, with part of the floss silk removed: 




The opeiBtion of spinning, and the emisuon of so 
large a quantity of uU£, \m<»ia>;^ena;^«&. Vj find. 
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causes the wonn gradually to contract in bulk ; it 
becomes shrivelled^ and the wings of its body ap- 
proach nearer to each other^ and their articulations 
become more distinctly marked. When the cocoon 
is completed^ the larra rests from its toil^ then 
throws ofif its caterpillar garb^ and changes into the 
chrysalis state^ in which condition it is somewhat 
like a kidney bean^ haying a smooth brown skin. 
The following is a figure of the chrysalis : 




The Silkworm remains in its pupa state for 
periods depending on the climate or temperature 
wherein it is placed^ varying from fifteen to thirty 
days ; it then throws off its shroud^ and appears 
in the perfect^ or imago state. The moth enjoys 
its liberty but for a very short space of time. Its 
first object is to seek its mate^ after which the 
female deposits her eggs^ and both male and female 
die jn a few days thereafter. 

It is certainly curious to reflect^ how this animal 
should enjoy so short an existence in its perfect 
condition ; for by &r the longest period of its H& 
is in its caterpHlar state. A complete suspension 
of its animal fitculties takes place when it changes 
to a chrysalis; and when it emerges from this state^ 
the whole business of its life is the continuation of 
its species. It does not even enjoy the grateful 
pleasure of&od. 
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The following representB the female SHiin 
Moth, about two-thirds of the size of life, in 
act of laying her ej 




The number produced by one female is raric 
Btated. Some accounts mention iSO, while 01 
reckon 400 to 500 as the usual nmnbei. 

One of the moat aatoniBhiiig circumBtancea 
nected with the natural history of Silkwonn 
the degree in which their bulk and length ar 
creased, and the very limited time in which th 
accomplislied. Count Dandolo counted and wei; 
many a hundred thousand eggs, and found t 
on an average, sixty-eight sound Silkworm's 
weighed one grun. One ounce,* therefore, ( 
prised 30,168 eggs. But one-twelfth part of 

■ Thia ounce conUint £76 gnioi i 6.53SS of tfane j 
equal Kven graim trof. Ooe onnce »oinlup<»a ii tho 
•fDil to about S33 of theie graine, ud betmea ana-t> 
aod ail«-tbirteeDth ounce &ii^ida$>ni enjuii one of tha i 
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weight evaporates previous to hatchings and the ^ 
skins in which they are contained are equal to one^ 
fifth more. If, therefore, firom one ounce composed 
of 576 grains, 48 grains be deducted for evapora- 
tion, and 115 for the shells, 413 grains will remain 
equal to the weight of 39,168 young worms ; and 
according to this computation, 54,526 of the larvee, 
when newly hatched, are required to make up 
an ounce. After they part with their first skin, 
3840 worms are foimd to be this weight, so that the 
bulk and weight of the insects have, in a few days, 
been multiplied more than fourteen times. After 
the second change, 6lO larvae weigh an ounce, the 
weight of the animals being increased, in the inter, 
mediate time, six-fold. In the week passed be- 
tween the second and third ages, the number of 
worms required to make up the weight decreases 
firom 610 to 144, their weight being, therefore, 
more than quadrupled. During the fourth age, a 
similar rate of increase is maintained ; thirty-five 
worms now weigh an ounce. The fifth age of the 
caterpillar comprises nearly a third part of its brief 
existence, and has been described by an enthusiastic 
writer on the subject as the happiest period of its 
life, during which it rapidly increases in size, and 
prepares and secretes the material which it is about 
to spin. When the Silkworms are fully grown, and 
have arrived at that period when they finally reject 
food, six of them make up lYie -wev^X. ^^ «». QSfl&Kfc* 
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They have^ therefore^ since thdr last change^ again 
added to their weight six-fold. Thus it will be seen 
that the insect has multiplied its weight more than 
nine thoicsand fold. 

It is worthy of remark^ that^ when the moth has 
assumed its perfect state^ it does not think of using 
its wings like other winged insects, for it never 
betakes itself to aerial excursions, and seldom moves 
beyond a few inches from the spot where it was 
hatched. 

It will be readily imagined, that this remarkable 
insect occupies a place in our volume, not ftt)m per- 
sonal beauty, but fix)m the importance of its labours 
in a mercantile point of view, and its utility to man. 
kind. 
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The period when mankind first discovered that the 
ball which contains the chrysalis of the Silkworm 
Moth might be converted into a texture so beautiful, 
is hidden by the cloud of antiquity. Nor is it pos- 
sible to trace the progressive steps by which the high 
state of excellence of the different kinds of manu- 
£Eu;ture of this substance has been attained. But 
it seems certain that the invention of converting the 
silky filaments into various fabrics is due to the 
Chinese. 

If we go back as far as the oldest histoHes lead us, 
we find that the Chinese had acquired a degree of 
excellence in various manufactures, which they have 
yet hardly improved upon, and equal to what has 
been attained in the most civilized nations of Europe. 
This is especially applicable to silk, colours, and 
sugar. And, like other Eastern nations, they have 
made no changes in their modes of manu&cture, nor 
in the ample and rude Btructuie oi Mltiea xcv^bj^osssssr^ 
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while other countries have made gigantic strides 
towards perfection. 

The archives of China record the use of silk in 
that country 2700 years before the Christian era. ' 
The Empress See-linng.skee^ consort of Hoang-tee^is 
said to have been the discoverer of the winding of 
silk from the cocoon, and of converting the silky 
filaments into a tissue. 

So abundant was it in China long before the 
Christian era, that in provinces of that coimtry, the 
peasantry, amounting in numbers to millions, were 
attired in silk dresses. 

Silk was manufactured at Kos, an island of the 
Archipelago, in very remote ages. It is related by 
Aristotle, that Pamphila, a noble lady of that island, 
was inventress of a superior mode of fabricating a 
tissue from wove silk, which she undid, re-spun, and 
re- wove, with the assistance of the females of her 
household. This manufacture was known by the 
name of Bombykiay from the word Bomhyxy a silk- 
worm. It certainly was a singular fancy to undo 
finished febrics, to apply their threads to a new 
species of manufacture. But it would appear to 
have been excellent of its kind ; for it is recorded, 
that the Roman ladies afterwards adopted the pro- 
cess invented by Pamphila. 

From the manu&cture having emanated from Kob, 
Plinjr formed the notion that the Silkworm Moth 
was a native of that iBlaxi^,^\v\Oc^^>iawiQ^«cX\^^^ 



THE EABLY HISTOBY OF SILK. ] 53 

contradicts. There remains but little doubt that, 
whatever febrics were there wove from raw silk, that 
it was the produce of Eastern countries, as was the 
case with stuffs woven at Tyre, Berytus, and Persia. 
This seems beyond a doubt ; for the historians Zo- 
naras and Theophanes say, that before the introduc- 
tion of Silkworms into Constantinople, in the middle 
of the sixth century, nobody in that city was aware 
that silk was the produce of caterpillars. 

In the enumeration of the articles mentioned in 
the embellishment of Solomon's Temple, we are 
expressly told of fine linen, but no mention what- 
ever is made of silk, which could not feil to have 
been noticed had it been then in use ; nor did it 
seem to be known even after the rebuilding of the 
Temple, as it is not recorded amongst its decora, 
tions. It, however, is mentioned as an article of 
trade in Jerome's translation of the Bible, where it 
is said to have been sent from Syria to Tyre, 588 
years before the time of Christ. It must then have 
been a rare article, as the building of the Temple 
was completed only sixty-four years before that 
period. 

Alexander the Great — ^who, along with his am- 
bitious desires, united much zeal in extending useful 
arts throughout his dominions, most probably im- 
bibed from his great instructor Aristotle, who 
prompted him to explore the great field of uatxit^ 

VOL. 11. ^ 
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— took care to bring with him, after his victories, 
from Persia, great quantities of manufactured silks. 

Thte description of the Silkworm given by 
Aristotle, is the most distinct of all handed down 
to us by the ancient writers : he details minutely 
the different transformations, but makes no mention 
of the country of which the insect was a native. 

Much discrepancy prevails among the ancients 
as to the country from whence the Silkworm was 
brought. Pliny says, that it was on the island of 
Kos, on the opposite side of the ^gean Sea, not 
far from the coast of Attica, where Pamphila and 
her nymphs made the tissue so much admired; 
which might be the means of leading them into 
this error. 

It is a remarkable fact, that many authors, ftr 
the long space of nine hundred years after the time 
of Aristotle, asserted that sericum, or silk, was 
either made from a fleecy substance growing upon 
trees, from the coir, or inner bark of trees, or from 
flowers ; all these opinions, no doubt, arising from 
the indistinct accounts which they must have heard 
of Silkworm larvae feeding on the leaves of the 
mulberry-tree, mixed up with accounts which had 
reached them of flax and cotton being produced 
from vegetable substances. Some authors, however, 
asserted that it was produced from the filaments of 
a spider or beetle. 
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It is true that, in those remote times, before the 
invention of printing, discoveries found their way 
&om one comitry to another by slow and uncertain 
degrees ; so much so, that even men of the greatest 
learning and information were long of becoming 
acquainted with established &cts. It may appear 
strange that the learned Isidorus, bishop of Hiopolis, 
in Spain, was unacquainted with the history of the 
Silkworm, although he wrote a century after its 
introduction into Europe ; for we find him copying 
the account of that animal from Pliny. 

Silk was exceedingly scanty in Europe till the 
reign of Augustus Caesar, and continued long after 
to be a costly and rare commodity. 

We are informed that, in the reign of Tiberius, 
Eastern silk was forbidden to be worn by any one but 
women of rank ; and a law was passed, prohibiting 
the use of it by males. A cheaper material was 
invented for people of inferior rank, made of a mix- 
ture of silk, with some other more common substance. 
This species of cloth was called sub^sericum, and 
became a favourite costume with both sexes. As 
Rome improved in wealth, and luxury followed in 
its train, the demand for silk became so excessive, 
that it reached a very high price ; so much so, that 
Marc Antony sent ambassadors to China to open a 
more direct commercial treaty with that country, 
to supply the demand, and reduce the price of the 
artide. This embassy turned out^e \sv^\> ^S^9st% 
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to that jealous people^ without attainin 
view ; so that, for several centuries, P< 
the medium of communication betweei 
Rome. 

In the third century, the profligate ] 
had an upper garment made entirely of 
in the end of that century, the Emper 
who was famous for his economy ao 
refused the entreaties of his empress, \ 
sirous of possessing a robe of silk, alh 
excuse, that it could only be obtained 
in gold. 

Persia continued long to reap the 1: 
commerce of silk, which, for the tw( 
centuries, continued in high demand I 
rious Romans. 

The Romans having commenced hosti 
the Persians, in the reign of the Empen 
that monarch tried to procure for his sub 
luxuries, through the medium of Elat 
of Axuma, and of Homerites, govemc 
Felix. But these princes wanted enterp: 
them properly to fulfil their commer 
ments, which caused the price of silk to 
in Constantinople, that few could afford 
so costly an article. In this state of 
Phoenicians were anxious to continue tl 
of silken fabrics, but the impolitic rap 
-Emperor JuBtiman n^arVy tmn^^Oafc \j 
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posing high duties on the article^ and by the still 
more arbitrary decree of regulating the price at which 
the merchants were to sell the commodity. By these 
measures the price was fixed at a sum equal to 
£A : 15 : 9 English money^ or estimated at its 
weight in gold for the pound avoirdupois^ which is 
much beyond its value at the present time. The 
rigid manner in which this duty was exacted, com 
pletely ruined the silk merchants at Constantinople, 
and what the Emperor intended as an addition to 
his revenue, turned out very much the reverse. 

At this critical period for the silk trade of the 
Romans, an unexpected circumstance brought about 
a new era* Cosmus tells us that there were several 
Christian churches established in various parts of 
India, and that two monks, employed as mission- 
aries fix)m some of these, found access to the country 
of the Seres, or China. There, amidst their pious 
occupations, they viewed with a curious eye the 
common dress of the Chinese, the manufactures of 
silk, and the myriads of Silkworms, whose edu- 
cation, either on trees or in houses, had once been 
ix>n8idered the labour of queens. They soon dis- 
covered that it was impracticable to transplant the 
short-lived insect, but that in the eggs anumerous pro- 
geny might be preserved.* They studied deeply the 
prooess of the different manu&ctures, and the habits 

* RoBMMTBoy^a Disqumtion on the Conwuercc oj lt\dwk. 
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of the animal. On their return^ they d 
municate their information to their om 
men^ but bent their way to Constantin 
they made known to the Emperor Ju 
habits and economy of this curious insi 
yeloped the Chinese system of making 
fabrics. 

At that period they were in entire ign 
what it was produced ; some, however, 
was the intestines of a spider.like insed 
with eight legs, which was for four yean 
paste, and afterwards on the leaves oi 
green willow, till it burst from overfeed 
says, silk was the produce of a worm w 
nests of clay, and collected wax.t An 
approaching nearer the truth, says it i 
from the pupa of a caterpillar with homa 
he does not expressly say the pupa, ye* 
inferred; but it could not be the cor 
worm, (Pkakena mori,) which he m< 
mentions two characters irreconcilable wi 
ly, that of having horns, and being of a 

Stimulated by offers of a great reward, i 
retraced their steps to China, where th< 
to possess themselves of a quantity of 
the Silkworm Moth, which they con 
hollow cane, and brought safely to Con 



• P4U8AKIA8, vi. 80. "^ HwU Nal,\. 
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in the year 552. These eggs were hatched in due 
season^ by the aid of manure, and the larvae fed on 
mulberry leaves. The caterpillars duly commenced 
the operations of spinning their cocoons, and, under 
the superintendence of the monks, successfully bred, 
and multiplied to a great extent. Afterwards, these 
monks instructed the Romans in the whole mystery 
of this propagation, and the methods employed by 
the Chinese in manufacturing fabrics from the exqui. 
sitely fine filaments spun by the little caterpillars.* 

From the caneful of eggs, thus surreptitiously 
acquired, have sprung all the Silkworms which are 
now to be found in almost every country of 
Western Asia and the South of Europe. These are 
daily multiplying, and up to the present time, an 
immensely increased demand for silk has been felt 
all over the civilized globe ; and an immoral act, 
which was prompted by the avarice of one man, 
has proved a blessing to countless thousands, by 
affording them employment, and a suitable reward 
for their industry. 

The manufacture of silk at Rome was for a con- 
siderable time conducted under the care of the 
treasurer of the rapacious Justinian, who had secret 
places for carrying on the monopoly; and the monks 
instructed weavers, which the Emperor brought from 
Berytus and Tyre, in the Chinese method of making 
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fabrics. Silks of the imperial manu&cture sold pro- 
digiously high, and far exceeded even the exorbitant 
prices formerly fixed by the Emperor on foreign 
commodities ; so that the price of silk per pound was 
now six pieces of gold, being eight times more costly 
than before the introduction of the insect into Rome. 
This was the value of common colours, for the impe- 
rial purple was quadruple that price ; so that the 
propagating of the animal, which, in other circum- 
stances, and under a patriotic sovereign, might have 
been a boon to the empire, proved, under the sordid 
Justinian, rather a curse. 

Things, however, could not long remain in this 
state, for ways and means were found to convey the 
Silkworm Moth to Greece and the Pelopoimesus, 
in whose genial climates they quickly increased; and 
the sovereigns of these states, actuated by more 
generous views, multiplied the growth of mulbeny- 
trees, extended the manufacture of silk, and soon 
rendered their empire independent of those supplies 
which they obtained through their mercantile inter- 
course with Persia. 

In the middle of the sixth century the Turia 
established themselves in Asia, and their frequent 
subsequent wars had tended greatly to impede the 
traffic carried on betwixt China and Persia, through 
the caravans, consequently, silk in Penda had as- 
Slimed a high value from its scarcity. 
After the establi8\imeTv\. q^ \)ftft^^^a«fc>'^'B5SMit,^ 
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prince of Sogdia, through the wishes of his people, 
was appointed ambassador by the Turkish court, to 
mediate with Persia for supplying that nation with 
Eastern silk. This prince acted in the twofold capa- 
city of an envoy and a merchant. He took with 
him to Persia a number of bales of the manu&ctured 
silk, which he expected to sell readily, in conse- 
quence of the price at which he could afford to 
dispose of them being so much lower than in Persia 
at the time. But the results of this embassy proved 
different to what the Sogdian prince expected. 

At this time Persia was under the sway of Chos- 
roes, a king, who, to a love for his people, united 
soundness of policy. He wisely saw that it would 
tend to no good to increase the wealth of a prince 
whose territories lay so close to his own, and who 
had been actuated by schemes of ambition. To 
show, therefore, his contempt for the merchandise 
of the Sogdian prince and his mercantile followers, 
he purchased up all their goods, and to prove how 
Little he valued them, committed the whole to the 
flames. Besides the motives above stated, he con- 
sidered it would be more for the advantage of his 
people to carry on a direct traffic with China through 
bhe Gulf of Persia. In the furtherance of these views, 
ui alliance was entered into between the Persians 
and Chinese, to the exclusion of the Turks, who, 
in their turn, sought the aid of the Romans. They 
again appointed Maniak as envoy \.o ^^t^^\soN^ 
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that prince had the mortification to find, at Co 
stantinople, not only the Silkworm feeding 
healthful vigour, but also extensive manu&ctor 
established for weaving different fabrics. He, ho 
ever, had the address to conceal the chagrin he mi 
have experienced, and, even with a degree of ft 
tery, corresponding to that of a more civilis 
prince in modem times, complimented the Ronu 
on the progress they had made, and assured th< 
their manufectories were equal in quality to th' 
of China, and their management and culture of i 
worms were not less successful.* 

Although the culture of these insects turned < 
as successful as possible, still a considerable num 
of years elapsed before silk became a cheap artii 
As a proof of this, we find, that, in the year 7l 
the Emperor Charlemagne considered silk as a j 
worthy of royalty, for he presented OfFa, King 
Mercia, with two vests made of that substance. 

About this time the Venetians opened a comin 
cial treaty with the Greeks, for the purpose 
supplying the west of Europe with silks, the nuu 
facture of that nation. 

It was well for Europe that the Silkworm 1 
been so successfully introduced as to render 
importation of Chinese silk unnecessary. Fo 

* See OiBBOH^i Decline and FaU of the Roman Em} 
chap, xiii 
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circumstance occurred in the year 877> which for a 
time completely put a stop to the manufacture of 
silk in China. Biacha^ a desperate insurgent^ seized 
the reins of the Chinese empire^ put to death all the 
foreign merchants of Canfli^ and directed that the 
whole mulberry-trees on which the larvae of the Silk- 
worm Moth were fed should be cut down, so that 
there was not a particle of silk produced during his 
reign. 

Massoudi informs us that Canfu, in the year 988, 
was again the resort of Arabian merchants, and also 
of trading vessels from India. 

The Roman empire began to decline about the 
year 1146, yet that enterprising people still main- 
tained their superiority in the manu&cture of silken 
stuffs of various kinds ; having been the sole posses- 
sors in Europe of the Silkworm for a period of more 
than six hundred years. 
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The culture of the Silkwoim Moth 
an object of uniTersal attraction, an 
hardly a nation at all civilized whidi 
to participate in the benefits which ' 
from 30 important an acquisition. 

Roger the First, King of Sicily, haTU 
agunst the Qrecian empire, and Buccew 
her territories, carried off as plunder i 
able wealth of Corinth, Thebes, and i 
having seized the persona of many 
expert weavers of silk, brought thei 
Palermo, where he eatabliBhed a mao' 
compelled these unfortunate men to m 
him the secrets of the art. 

Here we have another instance of g 
from evil ; for from these unoffending 
were wantonly torn from the bosom of 
and theii country, ftie gc^ioTti dikw 
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knowledge of this important trade found its way- 
through all parts of Europe. We have seen that, 
for the long period of six hundred years, this manu- 
facture was confined to the Roman power, and care- 
fully kept secret from neighbouring states. 

In the short period of twenty years, we are 
informed that the Sicilians had attained a much 
higher degree of perfection in the manufacture of 
silk than the Greeks, both as to splendour and 
diversity of the patterns, and the brilliancy of the 
colours. They introduced into different textures 
golden threads, wrought into fanciful figures; and in 
other fabrics, pearls were intermingled. From this 
period may be dated a decided improvement in the 
national character and prosperity of that kingdom, 
which now became the centre of attraction to the 
whole western hemisphere. It now began to spread 
itself all over Italy, where it became an article of 
great commercial importance, and continues to this 
day a staple commodity.* 

It is quite certain, that in the year 1S06, the 
progress of rearing Silkworms had arrived at such 
a pitch in Modena, that the manufacture of silk 
contributed largely to the revenue of the state, and 
was considered the best which was made in Lorn, 
bardy. Whether to augment the revenue, or to 

* Oiho Frieiing^ De Gest Frtderiei, 1. i. cap. 33. 
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increase this manu&ctuie, u not kl 
edict waa paased, obligmg every perw 
an enclosure to plant at least three ir 
and compelling the cocoons produced 
wonns to be aold in the public made 
exacted both from ihe seller and pure 

Notwithatanding the high perfectioi 
neae in weaving ailk, yet they were n 
any throwing mills, and were, in 
obliged to aend all their raw silk to 1 
thrown, being the only place in Italj 
were mills for that purpose. 

From Italy Silkworms were in 
Sp^, where they made hut little p 
to the uiuettled and Idle habits of th 
appear to have preferred purchasing i 
foreign market, rather than entering ' 
the nuuiufacture themselvea. 

It" is quite uncertain when the ut 
introduced into England, but it appear 
of a date considerably aubsequent to i 
mon in France. But circumstances L 
that it muat have been shortly after 
Conquest. The Chronicles, howeve: 
that silk was pretty generally adopted 
nobility both of England and Scotlani 
1251. At thia time, Alexander the '. 
had married Margaret, daughter ol 
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Third of England^ on which occasion the princess 
had in attendance a thousand knights dressed in 
cointises of silk. 

After this * period, however, silk seems to have 
been less frequently worn in Britain, but from what 
cause we can iind no account. 

Florence had attained a high degree of excellence 
in silken fabrics so early as the year 1300, at which 
time many thousands of people were employed in 
this art. 

Venice in its turn became famous for silks, the 
manufacture of which was considered a fitting em- 
ployment for nobility, who thought it no disgrace 
to assist in producing this elegant article of dress. 
This policy is quite at variance with the modem 
ideas of the European aristocracy, who consider all 
employments, save war, the church, and law, as 
degrading to their rank. 

About thistune the whole of the Christians were 
expelled from Syria, by which the Egyptian rulers 
contrived to make that country the medium through 
which all the silk imported westward must pass. 
By this means they added a great revenue to the 
state, by the exaction of heavy duties, which were 
severely felt by the Italians and other nations who 
used foreign silk. This excited the indignation of 
a learned and noble Venetian named Marino Sanuto, 
who wrote a book on the subject in the year I3^l> 
and addreaaed it to the Pope, ll \yot^ ^*^ SssskK^^ 
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erected, particularly in the province of Granada, 
then under the dominion of a Moorish prince. 

In France, the silk trade experienced a consider- 
able improvement during the reign of Francis I. At 
that period Milan was under his yoke, and from 
thence he carried weavers to Lyons, and cherished 
by all means the progress of the trade. This gave 
a spirit to the manufacture, and was the means of 
spreading a taste for it in several of the neighbour- 
ing provinces. And so rapidly did these arts im- 
prove and extend, that they soon were enabled to 
export to England and other countries great quanti- 
ties of their silken goods. 

Some historians say, that the Silkworm was in- 
troduced into France in the reign of Charles VIII, 
at 80 early a period as the fifteenth century, by some 
of his noble followers in his Italian campaign ; while 
others assert that it was brought from Sicily. It 
seems quite certain that the mulberry-tree was first 
introduced firom the latter country, and that the 
Silkworm Moth was not propagated in Provence 
till the reign of Henry IV, whose anxiety to esta- 
blish the insect more generally, prompted him to 
make extensive nurseries of mulberry plants, and he 
gave them gratis to every one desirous of possessing 
them. 

It appeared to him, that as mulberry.trees were 
plentiful in his kingdom, he might render an e«8ft.w- 

VOL. IL 'W. 
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tial benefit to his people by the propagation o 
insect which was of such great commercial im] 
ance to other states. It is a curious &et, that S 
whom the king generally consulted on any im] 
ant measure^ used all his eloquence to diss 
him against the measure^ who^ in opposition t 
opinion which he generally respected^ importec 
insect^ which throve amazingly^ and the result 
soon crowned by a successful and beneficial < 
blishment of numerous silk manufactories in 
ferent provinces throughout the kingdom. 

The increase of demand for silks in Eng 
attracted the attention of Queen Mary> and^ toe 
the pride of the citizens^ which speared to h 
too aspirings she, in the year 1554, enacted^ *' ' 
whoever shall wear silk in or upon his or her 
bonnet^ or girdle^ scabbard^ hose, shoes, or i 
leather, shall be imprisoned during three moi 
and forfeit ten pounds." Magistrates of corpora 
and esquires were exempt firom the penalties oi 
statute. 

During the reign of James I. of Scotland^ siUi 
a very rare article in his kingdom ; for we are 
that that monarch had not a pair of rilk stockin 
his possession when he was to rec^ve the En 
ambassador^ and had to apply to a subject, wl 
appears^ was better provided^ for the loan of a 
This was the Earl of M.u> to whom the king 
in an impressiYe maaa«t, "Xoa^^NjiL^'wi^ 
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that your king should appear as a scrub before 
strangers." 

Antwerp, which was long the great mart for silk, 
and the produce of almost all nations, was taken by 
the Duke of Parma in 1585, and given up to be 
plundered by his army for three days. This disas- 
trous event proved the destruction of the commerce 
of the Netherlands. The splendid manufactures of 
Brabant and Flanders were annihilated, and the 
artisans dispersed and took refuge in foreign states ; 
nearly a third of them found their way to Britam, 
and laid the foundation of those manufactories which 
are now an honour to the land. It was long, however, 
before the goods of our own country were much 
noticed, the preference being given to those of 
hreiga manufacture. So completely were our own 
&bric8 neglected in the year 1668, that it led 
almost to a total ruin of the trade, nothing pleasing 
Dur fiunilies but French goods ; and the merchants 
md at the time, that the women's hats were turned 
into hoods made of French silk, whereby every 
maid-4ienrant became a standing revenue to the 
French king of half her wages. 
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Few articles of commerce are more valuable ' 
mankind than silk. It is extensively cultivated i 
many of the most populous provinces of southei 
Europe^ and excites as deep an interest among t! 
inhabitants as the crops of flax^ hemp^ and evi 
grain in the northern countries. The prospect of 
&ilure creates a panic nearly as great as the pr 
spect of a famine. 

In its first production^ silk furnishes employme 
to many thousands^ and nearly as great a number 
its transportation to foreign lands. In the coune 
its being manufactured^ it furnishes employment ai 
subsistence to hundreds of thousands^ and> bendi 
gives animpulse to the circiilating medium of almc 
all countries^ probably in greater degree than ahnc 
any other mercantile traffic. 

It is not to Europe alone that this valuat 

article is of such momexvtou^ \tv\,««s^.^ ^ot^ m Chii 

and India, silk is cult\va\^^\.Q^^'<S^^5N»^NKt ^ 
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th^ in Europe^ and with more success^ as the 
climate of those regions is more congenial to the 
energies of the insect which produces it. And^, 
moreover, we have seen that it has been an article 
of dress in these countries from time immemorial, 
whereas, in Europe, its introduction is comparative- 
ly of modem date. 

At the end of the sixteenth century, an absurd 
prejudice continued to prevail in England against 
our own silken fabrics ; but still the manufacture 
of it was steadily pursued, and the texture gradually 
improved. At this time, the Rev. William Lea, of 
St John's College, Cambridge, invented a machine 
for weaving stockings, which was the first means of 
setting aside the uncomfortable and unshapely 
hose which were generally worn at that period. 
The superiority of these soon attracted universal 
attention, not only at home, but also abroad ; and 
silk stockings wrought on these machines were 
eagerly sought after in Italy and other continental 
states. Great quantities were exported to Italy, 
where they long maintained a high character for 
superiority. Keyslar informs us, that, " at Naples, 
when a tradesman would highly recommend his silk 
stockings, he protests they are right English." * 

Mr Lea, like many other men of genius, whose 
inventions have benefited mankind, did not meet 

* Trwtek tkrwffh ftirope ia the %tm Vl^% 
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with the encouragement^ in Engknd^ n 
important discovery merited. That en. 
monarchy Henry IV. of France^ hearinj 
machine^ and of the neglect of it by the 
invited Mr Lea to settle in his coimtry^ an< 
him of his countenace and support. He ao 
accepted the invitation^ and^ accompani< 
number of journeymen weavers, passed 
Rouen in Normandy, where he established 
&ctory of silk stockings. The troubles i: 
which followed the assassination of Henry I 
him to abandon his enterprise, and, finding 
to Paris, in hopes of some encouragement, 
he was disappointed, he died in abject des* 
Henry IV. considered the introduction o 
trade of such consequence, that he stimu 
Parisians, and others of his subjects, to cu 
by every means; and even the rank of nob 
given, as a reward, to those who might b 
maintain successfully for twelve years ; 
&cture of silk, fifom the produce of worm 
France. This had the effect of produci 
emulation, and the trade assumed a very 
ing condition. He caused many mulberry 
be planted in the vicinity of Paris, and e 
Silkworms at the Tuilleries, Fountainbl 
the Castle of Madrid. The king, had p 
made the same ef^oil^ \a ^To^^a^te th 
Hnd planted the tnuB)«rj ^V Ytw««fc^' 
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Languedoc^ ViYarais^ Gascony, Saintonage> and 
Dauphine; and subsequently tried almost every 
other part of his kingdom. But experience taught 
him^ that the Silkworm could not be successfully 
propagated north of the river Loire. 

In the reign of Louis XI V^ Colbert^ minister of 
that monarchy evinced such anxiety for the extension 
of the silk trade^ that he not only gratuitously sup* 
plied the possessors of land with mulberry-trees^ but 
also caused them to be transplanted at the expense of 
the government. This did not^ however^ facilitate the 
progress of the culture of silk ; for the trees^ so easily 
acquired^ were little valued^ and even wasted by the 
peasantry. The minister^ finding his views frustra. 
ted> adopted another premium for encouraging the 
growth of the mulberry. He gave, for every tree 
which presented a thriving condition three years 
after it was planted, the sum of three livres. 

King James I. of England, seeing the benefits 
which accrued to the French people through the 
zeal of their sovereign, resolved on adopting similar 
measures for encouraging the growth of mulberry- 
trees, and multiplying the breed of Silkworms. In 
the year 16O8, his majesty caused a circular to be 
addressed to all the counties of Ids realm, recom- 
mending, in the strongest terms, the planting of 
mulbeny-trees, advising all who had the means to 
purchase in London ten thousand plants, which were 
then BeUjDg at three fieffthingft. "fixxl \\. N9^sk\!w<!:X.*C^ 
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it was generally known what adyantages had been 
reaped by the French^ and other continental king- 
doms^ in this trade^ that the rich generally adopted 
the recommendations of their sovereign. So ayene 
were our countrymen to exert themselves in this 
lucrative trade^ that it was nearly twelve years be- 
fore a taste for the manu&cture was matured. At 
length every effort was used, but in vain, to extend 
the numbers of Silkworms. When it was dis- 
covered that the climate of Britain was not conge- 
nial to the propagation of the insect, the hopes that 
were entertained soon began to die away, and in a 
few years the experiment was in a manner aban- 
doned as hopeless. 

The king, finding his projects fiiistrated at home, 
now turned his thoughts to his colonies ; and he was 
advised, that the climate of Virginia was of such a 
temperature, that the insect might there be success- 
fully cultivated. He wrote the Virginian Company 
a very particular letter on the subject, recommending 
that they should substitute the cultivation of mul- 
berry. trees, and rearing of Silkworms, for the growth 
of tobacco, which he considered a '^ pernicious and 
offensive weed." 

The Virginian Company entered heartily into the 

king's views ; and being furnished with a work written 

by one of the Company, Mr John Bonoeil, on the 

Culture of the Silkworm, they entertained notions 

that they would speediVj \» wsi3^^\.^^TSsft5»fciBQribL 
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a quantity of silk, that they could supply the half of 
the world. But a series of untoward events frustrated 
the hopes of the Company, which was soon after 
broken up by the misfortunes that befel the colony. 
And although a subsequent attempt was again made 
in 1654 by the Virginians, at the instigation of Mr 
Edward Diggs, yet, from some cause with which we 
are unacquainted, the silk trade never flourished in 
that state. 

In the year I629, KingCharlesI. madeanattempt 
to revive the produce of Silkworms in England, by 
granting to Walter Aston the keeping of the garden, 
which had been established near St James's, in the 
county of Middlesex, for the rearing of Silkworms, 
which had still been partially maintained. This . 
attempt was again rendered abortive, from cold 
seasons and other causes. 

The rearing of the Worm seems to have been in a 
dormant state, from the above period, for nearly 
ninety years, when King George I. granted a patent 
to John Appleton, for the producing of raw silk in 
England. This gentleman was to raise the funds 
necessary for the purpose, by a joint stock concern, 
the capital of which was to be divided into five pound 
shares. A lease of Chelsea Park was obtained for the 
periodof one hundred andtwenty-two years, and two 
thousand mulberry-trees were planted, as a small 
portion of what was ultimately intended. Various 
lai;^ &ctonm were t^uilt ; but \]t)^ \gc«^V. ^sNsSisSbifiGi^^ 
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waa to exempt from duty^, on entering the port of 
London^ all silk the produce of Carolina and Geoigia« 
Under such &vourable circumstances^ these colonies 
greatly extended their culture of this article; and the 
goremment entertained sanguine hopes of their 
protection of the trade proving ultimately a source 
which would supply aU the demands of the British 
nlk-weavers^ if still &rther encoiuagement were 
affwded to the colonies in question. With this yiew> 
Mr Ortolengi^ an Italian^ well accquainted with the 
management of the worms^ and every other depart- 
ment of the raw silk trade^ was engaged to instruct 
the Georgians in the modes so successfully practised 
in his native country. This scheme was at first 
attended with considerable success^ and the hopes of 
the colonists were considerably elevated. But^ alea, 
how uncertain are human affairs ! for several seasons 
followed in succession im&vourable to the silk- 
worms ; and this^ with the indifferent quality of the 
silk^ and government reducing the bounty^ proved 
a death-blow to the flattering prospects of the Geor- 
ges and Carolineans^ and the principal planters 
abandoned the culture of the Silkworm in despair. 
By the end of the eighteenth century^ the Silkworm 
was unknown in these colonies. 

Themanu&cture of silk was introduced into Eng- 
land in the fifteenth century. Its early progress was^ 
however^ &r from being rapid; but it gradually 
maetued, aecording at ihQ qco^nVa^ ^^^ ^"Qoi^ 
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counti^' occasioned a greater demand for silk goods, j 
The silk throwsters of the metropolis were imited ; 
in a fellowship in the year 1562^ and were inoorpo- ] 
rated by royal charter in l629. So prosperous and 
flourishing had their business become^ that it ii \ 
stated^ in the preamble to a statute passed in 1666, 1 
(13 and 14 of Charles 11^ cap. 15^) that they had 
at that tune no fewer than/br/^ /^02/«anflf individuals 
in their employment ! And it is of importaDce to 
observe^ that though the importation of silk goods 
firom foreign countries was occasionally prohibited 
during the reigns of James I^ and Charles I, the 
Protectorate^ and the reign of Charles 11^ the pro- 
hibition was not strictly enforced ; and^ generally 
speaking, the importation of these goods was quite 
free. 

A considerable stimulus, though not nearly so 
great as has been commonly supposed^ was ^ven to 
the English silk manu&cture by the revocation of 
the edict of Nantes, in l6S5. Louis XIV. drove, 
by that intolerant and disgraceful measure^ several 
hundred thousands of his most industrious subjects 
to seek an asylum in foreign countries ; of whom^ it 
is supposed, about fifty thousand came to Enghind. 
Such of these refugees as had been engaged in the 
silk manufacture, several branches of which were 
then in a comparatively advanoed state in France, 
estabJished themaeVve^ m ^\|\\a^&feU&) which has 
cojitinued ever suic^ tti^ Y^^'*''^^ *^^ ^'^ "^^^t&^ 
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manufacture. At the period of the influx of the 
refugees^ foreign silks were freely admitted into 
England; and it is stated^ in the custom-house 
returns, that from £.600,000 to iB.700,000 worth 
were annually imported in the interval from 1685 
to 1693. But the manufacture was not long per- 
mitted to continue on this footing. In 1692^ the 
refugees, who seem to have been quite as conver- 
sant with the arts of monopoly as with those either 
of spinning or weaving, obtained a patent, giving 
them an exclusive right to manufacture lutestrings 
and a-la-modes, the silks then in greatest demand. 
This, however, was not enough to satisfy them ; 
for, in 1697^ Parliament passed an act, in compli- 
ance with their mrgent solicitations, prohibiting the 
importation of all French and other European silk 
goods ; and, in 1701, the same prohibition was ex- 
tended to silk goods imported from India and China. 
The year 1719 is an important epoch in the his- 
tory of the British silk manufacture, a patent having 
been then granted, for fourteen years, to Sir Thomas 
Lambe and his brother, for an exclusive property of 
the &mou8 silk mill erected by them at Derby, from 
models they had clandestinely obtained in Italy, for 
preparing thrown, or, as it is more commonly called, 
orgamine silk. At the expiration of the patent, 
FarUament refused the prayer of a petition of Sir 
Thomas Lambe for its renewal, but granted bissL^ 
Bum oi £.14,000 sterlings m coTi^<i<&t«£vs(\ <^^^^ 
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services he had rendered the country, in erecting a 
machine which was supposed would very soon haie 
the effect to enable us to dispense wholly with the 
supplies of thrown silk we had previously been in 
the habit of importing from Italy. But, instead of 
being any real advantage, it is most certainly trae, 
that the establishment of throwing mills in En^^d 
has proved one of the most formidable obstacles to 
the extension of the silk manu&cture. These mills 
were originally constructed in consequence of the 
heavy duties laid upon thrown, or organzine, silk; 
and the circumstance of their having been erected^ 
and a laige amount of capital invested in them, has 
been urged, and, till lately, with success, as a rea- 
son for continuing these hig^ duties. 

From this period the manu&cture advaneed 
gradually, though slowly, until about 1785, at 
1790, when the general substitution of cottons ftr 
silk, in articles of dress and furniture, gave it a 
check from which it did not recover for some yeeza. 
So rapid was the change of fashion, that, in Spital- 
fields alone, about four thousand looms were shut 
up in 1 793 ; which, when in full work, seven yean 
before, had given employment to about ten tiioa- 
sand persons. 

The trade experienced an evident zevival be- 
tween the years 1798 and 1800, and has made an 
astonishing progress mlYaxiV)^!^^^^^^^^^^^^ or twenty 
years* This has Y>een, m no \&saus^^«t»^s& ^uqgMt^ 
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owing to the fecility with which increased supplies 
of raw silk are now obtained from India. In 1770j 
the East India Company began to introduce the 
Italian mode of preparing and winding silk into 
Bengal ; but the obstacles to its introduction, firom 
the ignorance and prejudices of the natives, and 
other causes, rendered its progress for several years 
comparatively slow. The average quantity of raw 
silk imported from India previously to 1770, did 
not exceed one hundred thousand pounds weight ; 
and this, too, of a very inferior description, and 
worth only from a third to a half of Italian silk. 
In 1780, the imports from India amounted to 
about two hundred thousand pounds weight ; and, 
in 1800, to nearly five hundred thousand pounds 
weight. Since that time they have continued to 
increase in a still greater proportion, the quantity of 
Bengal silk imported in 1823 having been upwards 
of one million two hundred thousand pounds weight, 
and of an exceedingly improved quality. The price 
of Italian raw silk is stated in the Second Report 
of the Lords' Committee on Foreign Trade, (page 4,) 
to be from thirteen to twenty-six shillings a pound, 
exclusive of duty, and thai of Bengal from twelve to 
twenty-five shillings a pound. But as only one 
crop of nw silk is annually produced in Italy, 
while fmmi two to three crape are produced in the 
same period in India, a very great reduction of 
pnee nmy he expected the monnftiiX. \!(i<^«fe i)^m»«^ 
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and jealous regulations are removed^ whidi 
prevent the free application of European c 
and skill to the culture and preparation of I 
silk. 

The following is an official account of the < 
titles of raw and thrown silk imported into 
Britain in the year ending the 5th January II 



CuuntiifR from whence 
lmi>orted. 


Haw SUk. 


Thmwn 
bilk. 


Tot 


Oermonv, . . . 


35,689 






Holland, . . . 


1 






Flandcn, . . . 


1,171 






France, ■ * • . 


396,3554 


1 




Portugal, . . . 


179 






Spain, .... 


l,300i 
6,784; 






Gibraltar, . . • 






Italy, .... 


196,787i 


359,640} 




Malta, .... 


381 






Turkey, . . . 


203,059 






W. E! British, . 


44 






Ditto Foreign, . 








Bengal, .... 


1,218,661 f 






China and Persia, . 
Lbs. 


932,717 






2,452,130 


359,641} 


2,811 



During the same year^ the exports amoun 
only fifly -three thousand six hundred pounds w 
of which forty thousand were to Ireland, 
imports of silk into Britain during the year e 
Sth January 1825, onvoMxiX.^ Iq three mil 
three hundred and ev^Yi\.^-VNQ \h\Q>M»acA., 
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hundred and fifty-seven pounds weighty of which 
one million^ seven hundred and sixteen thousand^ 
seven hundred and thirty-two pounds^ were fur- 
nished by Italy^ and one million^ three hundred 
and seven thousand^ three hundred pounds^ came 
from the East Indies and China. 

In the year 1825^ the silk trade was at a high 
pitch; and, as a staple article, added greatly to the 
revenue of the country, as will be seen from the 
above table, exhibiting the immense quantity of raw 
silk imported. Besides, it afforded employment to 
a great many individuals. Mr Wilson, a well in- 
formed and extensive silk manufacturer of that time, 
said, '^ I calculate that forty thousand are employed 
in throwing silk for the weaver, whose wages will, 
I think, amount to £.350,000 sterling. I estimate 
that half a million of pounds of soap, and a large 
proportion of the most costly die stufis are consumed, 
at a farther expense of £.300,000; and that 
£.265,000 more are paid to sixteen thousand five 
hundred winders, to prepare it. The number of 
looms may be taken at forty thousand, and, in- 
cluding weavers, warpers, mechanics, harness 
makers, enterers, twisters, cone-spreaders, quill- 
yrinders, and draw-boys, at two hands to a loom, 
will employ eighty thousand more persons, and the 
wages amount to three millions sterling. If we 
include infimts and dependents^ about foKaVvva^^^ 

VOL. J J. is^ 
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thousand mouths will be fed by the silkmanu&ctur^, 
the value of which I estimate at ten millions." * 

At the same period, Mr Hale of Spitalfields 
estimates the number of persons supported by the 
silk manufacture at five hundred thousand; but this 
was probably too high an estimate for the time. 
Since that time, however, the trade has greatly 
increased, and we have no doubt but half a million 
must be somewhat near the number now employed. 

These statements are sufficient to show the very 
great and increasing importance of the British silk 
manufacture. So extended and rapid has been its 
improvement, that it has now become of considerably 
greater magnitude and value than that of France ! 
M. Chaptal, who had the best means of obtaining 
accurate information on the subject, states, in his 
valuable work,t that " France does not, in ordinary 
years, produce more than a million of pounds of raw 
silk, and that the whole quantity consumed in the 
French manufacture, is not more than double that 
amount." Neither is it in extent only that we have / 
begun to surpass our ingenious and enterprising 
neighbours ; for, though they still continue to excel 
us in the manufactiu'e of the lighter febrics, we have 
obtained an unquestionable superiority over them in 

• Second Report of the Lords" Committee^ p. 89. 
-f* Sur r/ndtwtrie Fron^owc^Xwsi.u.^, 118. 
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the manu&cture of gloves and hosiery^ as well as in 
that of poplins, tabinets^ and all those mixed fabrics 
of which silk is the basis^ and we are also already 
rivaling them in the brightness of our colours and 
the durability of our dies. The existing prejudice 
in &vour of French silks^ is^ beyond all doubt^ to be 
ascribed principally to the difficulty of obtaining 
these articles ; for^ it is stated in the evidence be- 
fore the Lords' Committee^ that the greater propor- 
tion of the silks professing to be smuggled^ disposed 
of in London and other places^ is of British manu- 
&cture^ — brought from Spitalfields and Manchester^ 
—and not^ as our ladies implicitly believe^ from 
Lyons and Marseilles. 

About the year 1780, the breeding of Silkworms 
was again revived in Britain. We find, frx)m the 
Transactions of the Society for the Encouragement 
of Arts, Manufactures, and Commerce, that, on the 
Ist February 1785, the silver medal was awarded 
to Miss Henrietta Rhodes, of Cann Hall, near 
Bridgenorth, for her sedulous attention to, and 
judicious observations on, the breeding and treating 
of Silkworms. 

To show their progress and rapid increase, we 
may mention, that Miss Rhodes got a dozen of Silk- 
worms in 1782. She was then quite unacquainted 
with the mode of treating them ; but, by care, pre- 
served them in health, and they produced a number 
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In May 1783^ about thirteen hundred larvn were 
produced from the eggs^ and she was so fortunate ai 
to lose very few during the whole time of feeding, 
and obtained from them twelve hundred and seventy- 
five cones^ which produced nearly four ounces of fine 
silk. All the eggs laid by the moths after their 
transformation were carefully preserved, aud, on the 
12th of the succeeding May, she placed them in the 
sun, when they hatched in incredible numbers; 
and although she did not count every caterpillar, she 
supposed them to amount to more than ten thousand. 
She fed them with lettuce leaves for the first week, 
and then fix)m three or four mulberry-trees, which 
grew in some adjacent gardens. However, as they 
grew larger, they became so extremely voracious, 
that Miss Rhodes felt the utmost apprehensions lest 
a famine should ensue. Her solicitude for the ani- 
mals increased her exertions, and she sought after 
mulberry-trees with devoted anxiety, and the acqui- 
sition of a new one gave her great satisfaction. By 
perseverance her resources were augmented to the 
number of twelve trees, although some of them were 
at the distance of twelve miles fix)m her residence. 
Such was the quantity these creatures devoured, 
that a bushel of leaves, crammed in as close ai 
possible, would firequently be insufficient to support 
them one day. 
Miss Rhodes \vad Yu^ «nl\c\^tions of succeai, 
but a dreadful night oH\v\lTv^«t\1^SJtife^a^^«l«6^.'^ 
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June^ which spread general alarm throughout Eng- 
landj deprived her of thousands of her insects. On 
visiting her manufactory early next morning, she 
found that the lightning had struck several of the 
pans ; at least such was her helief^ for she could not 
believe that the sound of the thunder should occa- 
sion such appearances. A large pan immediately 
opposite to the window^ containing about five hun- 
dred Silkworms^ was full of a liquor as yellow as 
gold^ and all the little animals who had been its in- 
hitbitants were dead, and scorched up as by the 
influence of fire, while others of the pans had only 
been partially affected. She removed all the dead : 
but her misfortune did not end there, for three suc- 
ceeding days presented her with such numbers who 
had equally felt the banefiil effects of the lightning, 
that her immense stock was reduced to two thou- 
sand eight himdred and ninety-three : these were, 
however, exceedingly healthy, and began spiiming 
their cones on the 7th of July. 

During all this time Miss Rhodes had no other 
assistance than a servant ; the pans were cleaned 
out once a-week, and the animals fed three times 
a-day. So small a portion of her time was taken 
up by attending the wonns, that neither her amuse- 
ments nor avocations were interrupted by it. 

Miss Rhodes found, that the average number of 
thiee hundred and sixty cones produced aaDL<rasL<(A^<. 
alk; and she had^ firom the temwA^t ^IV^x ^iMsi^ 
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of that summer^ exactly half a pound of Bilk^ all of 
one uniform colour and height of gum. She had, 
besides^ of the waste silk with which the cones are 
surrounded^ somewhat more than a quarter of a 
pound, which she had carded and wove into stock- 
ings at Nottingham. 

From the statement given by Miss Rhodes, it 
would appear that it requires thirty thousand to 
produce five pounds of silk ; and she found that ten 
mulberry-trees, absolutely stripped, were barely 
sufficient to supply the wants of ten thousand cata*- 
pillars. She tried to feed worms on all the different 
leaves of a large and variously stored kitchen.gaiden, 
but they would not eat any but lettuce and spin- 
age, and they perished oh these in a very short 
time, owing, she imagined, to their moisture and 
coldness. 

The criterion to judge of the goodness of silk is, 
by the height of the gum ; and that of Miss Rhodes, 
in that respect, outstripped Italian silk. She account- 
ed for it in this way, that in Italy the chrysalia soon 
bursts, and the imago is destroyed to prevent them 
eating their way out of the cone, in which case they 
are siu'e to injure the silk ; and, to effect this, they 
are placed in heated ovens. In Britain, where 
progress is slower, there is sufficient time to wind 
off the silk, without killing the chrysalis. Miss 
IZhodes frequently wo\xiv^\\vft ^tl^ out of boiliiig 
water J placing them «i£terN«t&i^'«i^"W«^"«^^ 
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she always found that the chrysalis was uninjured 
by this mode of treatment^ and that the moth was 
regularly transformed at its proper time. 

I^ therefore^ the chrysalis can bear so great a de- 
gree of heat as boiling water^ it is obvious that the 
warmth of the ovens, and the length of time it is 
necessary to keep it there, to ensure its destruction, 
must greatly injure the strength and glossy hue of 
the silk. But this is not all, for in Italy they suffer 
the moth to eat its way out of the largest cones, 
in order to have eggs from the most healthy, and 
thereby lose all the silk in those cones. Here, the 
silk may be gathered, as well as the moth preserved; 
and thus do we possess two striking advantages, 
which amply compensate for the loss of many others. 

In the year 1785, Miss Rhodes again tried the 
rearing of the Silkworm ; but, owing to the diffi- 
culty of procuring mulberry-trees, she greatly limited 
the numbers, preserving only as many eggs as covered 
a sheet of writing-paper. In order that the worms 
might have the advantage of the hottest summer 
months, these eggs were not exposed until the 
morning of the first of June; and, before night, 
some hundreds were hatched, and, in a day or two, 
the whole made their appearance. As she had con- 
vinced herself^ from experiments, that lettuce was 
the only food which could be relied upon next to 
the mulberry, she caused some large beds to be 
canefuU/ cultivated* S^e \!k\saTDaAft Xsca^V^^V^"^ 
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they would subsist upon these without injury 1 
their growth^ or the produce of the texture of tl 
silk. They were so fine and healthy^ that she fi 
them solely with lettuces till the 24th of June, b 
ing twenty-four days, or double the time they vast 
to be kept from the leaves of the mulberry-tree. 

In less than a week after this change of fooi 
having attained their full growth, and exhibitii 
that beautiful transparency which predicts the 
maturity^ they began to spin, and produced coiv 
as fine and firm as any she had ever had before. 

By the latter end of July the whole business wi 
completed, and she wound exactly four thousai 
cones, which produced eleven ounces of silk, pr 
cisely the same as that of the preceding year. 

Miss Rhodes did not lose more than a dozen 
worms when feeding ; and, firom the size of ti 
cones, thought they were equal to any produced 
Italy. 

In a treatise on the Silkworm Moth, publish* 
in Georgia, it appears that the cones of the cat€ 
pillars fed in that coimtry contain three hundn 
yards of silk, which weighs no more than two gnmi 
Miss Rhodes measiured the thread of a cone of h 
own breeding, and found it contained four hundn 
and four yards of silk, which, when dry, weigb 
three grains ; and this was fi*om one of the won 
wbicb fed only one wec^V on mxiTi^^Tr] V^yea. 

Various kinda of \e«H«a Vw^ >o««tL «ess^^ 
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feeding Silkworms ; such as those of cowslips^ 
blackberries^ and the young leaves of the elm. Miss 
Rhodes, however, found, upon trying the latter, 
that nine out of a dozen worms died, and the other 
three were rescued fix)m the same fete by giving 
them the mulberry leaf; but they never recovered 
their strength sufficiently to form a cone. So that 
none of these leaves can be used to any practical 
purpose. Their employment can only gratify the 
curiosity of the speculative philosopher. 

The Hon. Daines Barrington suggested the idea, 
that all those leaves which were similar to the 
mulberry in taste and appearance, — such as the 
filbert, currant, lime, kidney beans, strawberry, 
chestnut, raspbe^rry, ash, pine, &c. might be success- 
fully employed in breeding Silkworm caterpillars ; 
but none of them have been fi)\md to answer. They 
will eat the cabbage leaf in preference to any of 
these, and that even sparingly. But the offensive 
smell of these leaves renders them unfit for use in a 
laige manufactory. 

It is a singular fact, that no other species of lepi- 
doptenms insect is found to feed on the leaf of the 
mulberry-tree but the Phalcena tnori, or Silkworm 
caterpillar. This tree, indeed, seems to be secure 
against the ravages of all other insects ; which cir* 
cumstance must excite our admiration of the divine 
Creator, ¥ribo, in bis beneficent goodness, has boun. 
l2fiI^r «0eiii^ 6od to the iniM^ ivViKM 
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to be of the greatest service to man. In whatever 
way we turn our eye, the economy of Nature 
abounds in self-evident marks of divine goodness 
and wisdom. 

In the uncertain and changeable climate of Great 
Britain, there is much difficulty in naturalizing any 
foreign animals, especially those of more gemal 
climates ; and, were it not that the eggs of lepid^ 
terous insects are capable of resisting a great degree 
of cold, many species would necessarily become ex- 
tinct in severe winters. 

In the year 1736, Miss Rhodes had every reason 
to anticipate a successful season with her colony ol 
Silkworms ; having bred upwards of thirty thou- 
sand, from which she calculated on a produce of fiY< 
poimds of silk. They were extremely healthy, aii( 
supplied plentifully with food, through the bount; 
of her firiends, who sent leaves daily, even firom 
distance of fifteen miles. 

About the beginning of July, the caterpillars ha 
attained their full growth, and exhibited a dispod 
tion to spin ; but, at this crisis, a chilling north win' 
set in, accompanied by a degree of cold little les 
severe than some of the winter months. Its bane 
ful effects were visibly displayed on Miss Rhodes' 
little colony. Those that were ready to spin be 
came of such icy coldness, that it was scarcely pes 
Bible to bear theta oii)i\i«\!iaxA\ xVl^^^ made mm 
feeble eflForta to eject \\i^ \\tt^»^ ^^^ "^iaKa ^^^ 
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but in yain^ for they shrunk into the chrysalis state 
without being able to form even the web which en- 
closes the cone. '^ This," says Miss Rhodes, " was 
equally new and alarming to me, and I watched 
them with the most anxious attention. The prin- 
ciple of life was as visible in them as in the chrysa- 
lises which they had spun. That this change was 
the effect of cold, I had no doubt ; but I wished to 
discover how that effect was produced, and this I 
eould only do by opening some of them. On exa- 
mination, I found that the glutinous matter which 
forms the silk was become so highly congealed by 
the cold, that it resembled a strong tendon, both in 
appearance and tenacity ; whereas I had ever found 
it to be perfectly fluid in those worms which were 
employed in spinning. 

" My distress increased hourly, for thousands 
went off thus every day. It was sufficiently obvious 
that the making of fires would remedy the evil ; 
but they were unfortunately situated over a range 
of warehouses, which rendered that not only dan- 
gerous, but impossible. To remove such numbers 
into the house was equally impracticable ; but, alas ! 
they were soon sufficiently reduced for me to adopt 
that plan ; and, in one of the coldest days I almost 
ever felt, with the assistance of several of my friends, 
I removed them to their former apartment. There 
I kept huge and constant fires ; and the wormt^ aa 



196 THE MODERN HI8T0BT OP SILK. 

they arrived at maturity^ pursued their industrious 
occupation with alacrity. 

'' From this it will be perceived, that cold, though 
it impedes their growth, does not essentially injure 
the worms until they arrive at the state for spinning; 
and that then a certain degree of heat is requisite to 
render the silk sufficiently fluid for them to eject it 
with ease. If I could have made fires at the first, 
I am sure that the dreadfiil havoc would have been 
prevented ; and those who rear them for profit may 
readily construct places where an artificial heat may 
counteract the effects of an uncommon season^ and 
prevent such a calamity. I have abimdantly esta- 
blished the following facts :— 

" First, That the management of the Silkwonn 
is by no means difficult; the principal objection 
having been obviated by the discovery, that they 
may be supported so long a time on an indigenous 
plant, which may be procured in all situations. 

^^ Second, That our climate supplies a sufficient 
degree of warmth to bring the Silkwonn to the 
highest perfection, unless in very extraordinaiy 
seasons, which may be guarded against by the con 
struction of fire-places. ^ 

*' Third, And that the profits which arise from 
the manu&cturing of silk are immensely advanta- 
geous, one-fourth part of the price of silk being 
adjudged enough to ^"j ^^ ^^iVtfAft ^n^Qnflea," 
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Mr Swain makes the following judicious remarks 
on the food of the Silkworm :—" That food/' says 
he, " I am confident, will never be found in the 
leaves of any other tree or plant than those of the 
mulberry. For although Silkworms will feed on 
the leaves of lettuces, and will sometimes spin their 
web, and go through their several metamorphoses 
without any other food, when they have been accus- 
tomed to that from their first exclusion from the 
eggs, yet they will never thrive so well, become so 
large, or spin a web, either so good in quality or so 
abundant in quantity, as when they have been fed 
during their whole existence in the larva state on 
their natural food, mulberry leaves. And supposing 
the leaves of lettuces to be an equally proper food 
for them, yet the great extent of land necessary for 
the growth of lettuces sufficient for the consumption 
of any considerable number of worms, must surely 
render ineffectual every attempt to raise silk upon 
that plan." 

What necessity can there be for ranging in quest 
of other nutriment, when the mulberry-tree itself, 
the acknowledged proper and natural food of these 
insects, will thrive and prosper in this country as 
well as most other trees ? In very poor soils, indeed, 
they grow sparingly. But in soils tolerably rich, 
either those that are naturally so, or enriched by 
art, they vegetate with all the luxuriance that caa 
he wished. 
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The chief reason alleged for the necessity of 
finding out a substitute for mulberry .leaves is> that 
these leaves are not produced early enough in this 
climate to become the food of the in&nt worms. It 
is well known that the leaves of the mulberry-tree 
seldom begin to unfold themselves before the latter 
end of May^ or the beginning of June. It is like- 
wise a matter of notoriety, that those few Silk- 
worms which have as yet been bred in this island, ' 
have mostly been hatched in the beginning of May, 
or even earlier. From hence there has been sup- 
posed a necessity of providing some more early 
vegetating plant for their food, before the leaves of 
that tree are ready for them. That no such neces- 
sity exists is very apparent. Is it not natural to 
conclude, that the constitution of the air, respecting 
warmth, should at one and the same time expand 
the leaf, and hatch the insect, which was intended 
by the all- wise Providence to inhabit and feed on 
that leaf? This, we may observe, is the constant 
course of nature, with respect to all other insects 
and their food. We have every reason to suppose 
that this is the case with the Silkworms^ and the 
mulberry leaves, in those countries where both are 
indigenous; and there cannot be the shadow of a 
doubt, that this effect would naturally and invari- 
ably obtain as well in this climate as any other, 
did not human im^Tudewce interpose to prevent it, 
and art obstruct tYve mUiv\Aa\v ^^ \j»X.\afc» 'Wife 
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rf Silkworms have, in this country, been generally 
consigned to the care of young people, and chiefly 
those of the female sex. They have been preserved 
in bureaus, and chests of drawers, in rooms where 
fires have been constantly kept during the winter 
season. In the spring, as soon as the influence of 
the sun began to be powerful, the eagerness of 
youthful curiosity had caused them to be removed 
to windows, where the sun exerted its full power, 
or even increased in warmth by passing through 
the glass ; and, in this situation, they have been 
generally forced into existence within a few hours, 
in a season when the temperature of the air was 
unfit for them, and their proper food could not be 
procured. 

Mrs Williams has proved that the hatching of 
eggs of Silkworm Moths may be accelerated, and has 
averred, that it is even possible to hatch them in 
the middle of winter ; and Miss Rhodes proved 
that they may be retarded beyond the usual time. 
For she found that, in 1783, her Silkworm eggs 
were not hatched until the 2d of June, and not 
even then without being placed in the sunshine, 
and Mr Swain retarded them till the middle of 
June, when they were vivified by exposure to the 
influence of the sun's rays, the great source of life 
and light; and I have kept them over a whole 
ieason in a cold damp cellar, without their bein^ 
jYolved : &om all which, \t ^eoccA ^^^"^^1 wiSssESs. 
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that the eggs of SilkwonnB may be hatched at 
ahnoBt any time. But certainly the most proper 
season is at the time the mulberry is in leaC at 
least to those who engage in the breeding of them 
for mercantile purposes. 

The chief reasons for recommending the full 
foliation of the mulberry-tree^ for the regulation of 
this matter^ are these : The first is^ that there may 
be a sufficient store of their natural food ready &r 
the young worms as soon as they are excluded from 
the eggs^ which ynil preclude all necessity' lor seek- 
ing after other food. A second is^ that these wonns 
being originally natives of a warm climate^ may be 
sure to be brought to life when the air is of a tem- 
perature congenial and agreeable to them^ since it 
is a general observation among gardeners^ that 
when the mulberry-tree begins to expand its 
foliage^ it is a certain sign of the near approach of 
fine^ warm^ settled weather. A third reason w, 
that the mulberry-trees may be permitted to put 
forth a good quantity of leaves before any of them 
are plucked^ that so they may not suffer so much 
in health from being stript of their foliage as they 
otherwise would do> and may be equal to the sup- 
port of a much larger stock of insects. For it is 
certain^ that the leaves are as necessary to the life 
of a vegetable as the skin or the lungs are to that 
of an animal. If, ihexeifoT^, most of the young 
learea are immediately wo^^ ^"S^ ^ ws^^^^ 
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expand>4he consequence undoubtedly will be^ that 
the tree will be so backward and retarded in put. 
ting forth its leaves^ that it will not produce near 
the quantity it otherwise would have done^ and, if 
this usage is often repeated, will ultimately be 
destroyed. 

Considerable pains have been taken to rear the 
Silkworm, and to encourage the manu&cture, at 
Perlac, a small town of thatched houses in Lower 
Hungary. The manufacture was formerly in the 
hands of the proprietors of the island, but the comi. 
tatus has now purchased it. The Silkworms are 
reared by the peasants, who bring the cocoons to 
Perlac, where they are paid for them by the agent 
of the comitatus. Mulberry -trees, which have 
been planted as the common property of the neigh- 
bourhood, grow on each side of many of the roads. 
Upon the whole, however, the cultivation of Silk- 
worms does not flourish. The quantity of cocoons 
has sometimes amounted to fifty centners, which 
yield, under proper management, about one-ninth 
part of good silk ; but even this is above the present- 
produce. 

Many attempts made in other parts of Hungary 
to rear these insects have been attended with nome 
success. They were first introduced into the Baiiat' 
by Count Mercy, about the year 17S4; but the 
Turkish war breaking out in 1739, forced him to 
relinquish the pursuit. Inll65>>i)ci^^^2CK^^^«k^%x>s^ 

VOL. II. ^ 
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Theresa did her utmost to encourage the cultu 

and afterwards the Emperor Joseph construe 

buildings for the purpose^ planted mulberry-tn 

broij^ht Italians into the country who had b 

accustomed to the management of the worms < 

their silk^ and endeavoured to encourage the peasa 

to rear them in their own cottages. By these me 

the produce of silk was so much increased^ that Hi 

gary^ which, in 1765, yielded but 183 pfunds 

wound silk, produced, in 1785, not less than 13,1 

pfunds. This branch of industry has not, howe^ 

proceeded so rapidly since that time; andthegreat 

yearly produce which has been known was in 18( 

when the royal silk establishment produced 1 

centners, and those of private individuals probal 

about 30 centners. By &r the greater part of 

comes from districts of the military frontiers, e 

tending along the south of Hungary. The cultc 

of the Silkworm is not, however, confined to the 

limits, but private establishments, both for reari 

the W(Nnns and purchasing the cocoons from t 

peasants, are found in the Biharer, Bekeser^ Pesthf 

Heveser, Weszprimer, and Neutraer counties^ ai 

in the towns of Lombor and Tymau. 

In the year 1802, Joseph Blaschkowitsch, yA 

had devoted attention to the subject, invited tl 

landholders to witness a trial, instituted imder tl 

encouragement of go^^inxxi^cit sit Ofen, of his in 

|>ix>red method oi xec^^^^i^^^^^'ccsL^ ^^^^ 
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objects he proposed were to diminish the time* that 
elapses between the hatching of the egg and the 
obtaining of the pure silk^ so that it might not 
interfere with the occupations of the agriculturist^ 
and he found he could reduce this period from nine 
to five weeks. He likewise found means to feed 
the worms^ produced from half an ounce of the eggs^ 
upon the leaves of six mulberry .trees^ which before 
had required from twenty to twenty-six. From 
every half ounce of eggs he procured fifteen or 
twenty pfunds of cocoons more than by the usual 
process ; and from eight to ten pfunds of cocoons he 
obtained one pfrmd of pure silk, whereas twenty or 
thirty pfunds had formerly been necessary for the 
same produce : This method farther enabled a 
peasant, who could before manage only half an 
ounce of eggs, now to rear the worms from half a 
pfund. The means which he employed were chiefly 
intended to reduce each different process in the 
eventful lives of these little animals to a regular 
period, that every one might run his course as 
nearly as possible within the same time. With 
this view, he discarded most of the artificial methods 
which had been adopted for hatching the egg, and, 
without exposing them to the partial heat of the 
sun, to warmed pillows, or to the warmth of the 
bosom, all of which were practised, placed th^n in 
a situation where they might be equally affected on 
all sides by the suRwndiB^ «2aiic]%^<i3Kft« ^^ \Sk^ 
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troduced the use of seed mats^ which ] 
many respects^ superior to paper^ for r 
eggs ; and as all the cocoons were finish 
he was able to destroy all the chrya 
same time. For this purpose^ he con 
oven in which he killed the animals in 
ners of cocoons in twenty-four hours, ai 
vention could speak with confidence as t< 
of the changes, in the following terms : 
12th of May the worms will begin to 
their eggs ; seven days afterwards the 
of the skin will take place, which 
twenty-four hours ; at the end of anoth< 
second change of the skin will commence 
last for two complete days; seven 
wards the third change will occur, 
occupy three days ; and in seven days 
will change their skin for the fourth an 
a process which will continue for foiu 
eight days firom this time the whole of the 
will begin to spin ; in five days more i 
will be completed ; so that, on the sixt! 
may be taken from the places where 
spun, and exposed a day before the wi 
mences." 

Blaschkowitsch afterwards published 

of much authority on the subject. Ii 

establishment was instituted at Foth A 

P&stbj which wa& put \m^^\i^ ^^aov 
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Id 12, Stephen Von Begh, Obergespaun of the 
Baranga comitatus, brought him to Fiinfkirchen to 
give instructions upon the subject publicly, which 
he did with great effect, and seemed at the time to 
infuse much ardour into those he taught. 

The greatest attention was paid to this subject in 
the Banat and the military frontier provinces, where 
the peculiarity of the constitution, as a military 
government, gives a singular facility to authorita- 
tive interference; and the following abstract of the 
regulations, issued in 1805, presents an illustration 
by no means devoid of interest, of the mode in 
which that interference is directed. 

In order to give greater spirit to the culture of 
silk in the district of the frontier Banat regiment, 
by the practical education of scholars, the general 
frontier direction, afrer deliberation with the masters 
of the schools, commanded that the holy days, which 
had hitherto been kept in the months of September 
and October, should, in future, be transferred to the 
months of May and June, and that, during them, the 
scholars should be employed in the management of 
the Silkworms, under the inspection of a teacher ; 
one-half of the profits to be given to the teachers 
and their assistants, and the other half to the scholars 
who applied themselves diligently to the pursuit ; 
amongst whom, the four who most excelled were 
to receive double shares. The stands upon which 
they kept Silkwoimg were, Va XVvft %x^\. ^^aRfc>\si\*^ 



206 THB MODIBN HISTOBT OV SILK. 

paid for by the govenmientj and afterwards to be 
kept in repair out of the profits. In addition to 
the extensive mulberry plimtations which abready 
existed^ all other open places^ particularly the 
churchyards^ were to be planted with these trees ; 
and to every person who employed himself in 
rearing Silkworms a certain number of trees was 
to be assigned. 

The gathering of the leaves was first to be per. 
formed by the scholars^ under the inspection of their 
superiors. Whosoever intentionally injured a mul- 
berry-tree was called upon to plant fifteen^ and to 
be answerable for their growing. According to an 
order issued in the preceding year^ the inhabitants 
of the frontier regimental districts were obliged to 
make good the decayed mulberry-trees> by means 
of new plants^ and were^ in a particular manner, 
directed to take one of the mulberry plantations. 
By means of these and similar ordinances^ the pro- 
gress^ both as to the quality of silk produced^ and as 
to the number of mulberry-trees^ was very con- 
siderable. In October 1806^ it was found that, in 
the southern military firontiers, without including 
those of Transylvania, which are more to the east, 
there were 706,731 trees of this species, making an 
increase, during the last year, of 17,929- Proper 
officers were appointed for the inspection of all tbs 
different processes, both in the culture of the mul- 
benjr, and in the xeanBf^ oi ^^ 'VQn&ft> vdAl Mm 
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most approved books upon the subject were widely 
circulated. 

As the result of their regulations^ we find^ during 
the three subsequent years^ a rapid increase in the 
quantity of silk; so that the yearly produce in these 
military frontiers, and the sums paid by govern- 
ment to the cultivators, were as follows :— 

In 1806,— 546 cent. 3| pf. of cocoons, 357,44 fl. 5| kr. 
1807r-1066 89J pf. 918,16 fl. 36 kr. 

1808,-1430 93ipf. 130,912 fl. 53} kr. 

These were, however, the periods of its greatest 
success. Bad seasons followed. In 1810, the quan- 
tity was reduced to 710 centners, for which 71>705 fl. 
were paid ; and the same cause, accompanied like- 
wise with unfavourable political events, has given 
a very material check to this branch of industry, 
which appeared to be acquiring importance and 
stability. The Hungarian character, and the habits 
of all the peasantry of this country, are undoubtedly 
but little suited to the pecidiar attention and minute 
care which are requisite for the pursuit of an em- 
ployment so strictly domestic ; and the reward to 
which they can look with certainty, is but an ina- 
dequate return for the labour and restraint to which 
they are subjected. The government has not, indeed, 
a monopoly in this article : the market is open to 
any private ^peculator ; still but few purchasers 
ofier themfdves^ and the i^^«yB«o&.\ft^g5ii<i5^^ <^^^s^ 
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to be contented with the rate fixed at the royal 
establishments^ where he receives from thirty kieut- 
zers to a gilder for a pfund of cocoons^ according to 
the state in which they are brought. 

In the year 1810, the Ritter Von Heinth instituted 
trials in the Banat military frontier, under the coun- 
tenance of government, with a view to naturalize 
the Silkworm in the open air; and the following 
account, written by one who bore part in these 
attempts, will be read with interest : — 

" In pursuance of the orders of the commandant, 
general, of 27th June 1810, by which the agricul- 
tural officers of this district were required to make 
experiments, under the direction of the Ritter Von 
Heinth, with a view to accustom the Silkworm to 
the climate of the country, trials were actually made 
during the last spring in the following places : — ^At 
Porlasvaros, with one loth (half ounce) of eggs ; at 
Thomashevaez, with one half loth; at Oppova, with 
one loth ; at G logon, with one loth ; at Jerkovaez, 
with one half loth ; at Alibunar, with one loth ; 
at Kubin, with one half loth ; at Grebendcz, with 
one half loth ; at Isbistie, with one half loth ; at 
Neudorf, with one half loth ; at Panscova, with 
several loths, both on single trees, and in the mul- 
berry plantations. 

" The weather proving fine, the eggs, at the end 

of April and the beginning of May, were &8tened 

in boxes secured vi\l\x «k toN«t xsj^^ ^^ ^.'N«^ and 
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freely exposed to the sun. As the weather varied 
a little in different places, the eggs were not hatched 
exactly at the same time ; but where much rain 
and considerable changes in the atmosphere occurred, 
the worms began to appear on the 10th or 12th 
day, which was the case with almost all that were 
put out in April. Where the weather was fine and 
dry, they crept out upon the fifth day. As soon 
as this had taken place, the covers of the boxes 
were removed, the nearest branches of the trees 
were bent down into the boxes, and an opportunity 
was thus given to the little animals of seeking their 
own nourishment, and of distributing themselves 
gradually over the trees. 

'' At Jerkovaez, Thomashevaez, Alibunar, and 
Neudorf, in the north-eastern part of this flat district, 
the little race was in a short time completely 
destroyed by storms and sudden showers. In other 
places they attained to different sizes, according as 
the atmosphere was more or less disturbed. They 
had already passed through their first sleep at 
Glogon, Porlasvaros, and Isbistie, and even through 
their second at Grebenacz, when hail storms, 
showers, and gusts of wind, cast them down from 
the leaves, and they perished. 

" At Homoliez, Oppova, Starcsova, Kubin, and 
Panscova, in the south, where no hail fell, the Silk- 
worms survived, till the period of spinning, without 
being injured by the casual xainA olxXi^ ^^\as£^ 
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frequent in that district ; but hard showers washed 
down many of the large and heavy worms. Other 
dangers also threatened the destruction of these little 
colonies — dangers which increased with their growth, 
and will remain as obstacles to the culture of the 
silk in the open air^ even though the difficulties of 
the climate should be overcome. Birds^ particularly 
sparrows and starlings^ killed a great number ; and 
others^ as they approached the period of spinning, 
fell from the trees^ and were crushed. It is only at 
Oppova, Starcsova^ and Pansco va^ that a few actually 
spim. At Oppova thirty-one came to perfection^ and 
fifteen male and sixteen female moths ate through 
their cones ; six only of the former and three of the 
latter had strength enough to come forth^ and then 
laid eggs upon their cocoons^ which in time produced 
other Silkworms, which died. At Starcsova, one 
cocoon only was found. The worms at Panscova, 
which were placed upon the trees by the wayside 
and in the plantations, suffered the same &te as the 
rest. The birds destroyed the greater part ; othen 
were washed away by the rain ; the rest, for most 
part, when they had undergone their second change 
of skin, fell to the ground by their own weight, where 
they were crushed, or lay quite imable to assist thenu 
selves. On the thick espaliers in the plantation^ they 
were, in every respect, the most secure^ as they were 
iess exposed to tYie wmd and birds. The &11 from 
the lower leaves waa \&«% ^ASi^iftx)&, %s2Jli»ist«^ 
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easier. Here many worms came to perfection, spim, 
crept from their cocoons, and, in twenty-four dif- 
ferent places, eggs were deposited ; the moths laid 
their eggs thickly together in irregular forms, never 
upon the leaves, but upon the bark of the trunks or 
the branches. 

" From these trials, it appears that the climate 
does not of itself prevent the eggs from hatching, 
and that an ordinary rain, even of some duration, and 
the coolness of the nights, are not injurious to the 
worms ; but it is certain, that the longer they are, 
and the more heavy they become, the more helpless 
they appear ; ancl that, on account of the little power 
they possess of attaching themselves firmly to the 
trees, when compared with other animals of a similar 
kind, they are badly protected, and fall very fre- 
quently to the ground. It will be seen, whether 
the insects, procured from eggs laid in the open air, 
possess greater power of holding themselves on the 
trees, provided the eggs are not destroyed by the 
weather, or by ants, before the spring arrives." 

Such is the disastrous history of this tender 
colony ; and those which were established in the 
Walacho-Illyrian frx>ntier shared nearly the same 
&te. The trials were repeated in 1812, and proved 
equally unsuccessful. 

Austria has long been celebrated for its mano- 
facture of silkg. Of the richest silks, the museum of 
Vienna hoasta a laige variety \ W\. V!lD^TS!das£»&^Ri^^»ftk> 
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once SO flourishing, was almost totally destroyed by 
the effects of war. Before the French Revolution, 
it employed, at Vienna alone, six thousand looms. 
In 1803, it was reduced nearly one-third. In 1814, 
many establishments had been given up, and others 
were on the decline. Since which time, it has again 
assumed more importance, although it is believed it 
will never reach its former state. Many most beau- 
tiful articles of rich embroidered silk are to be found 
in the palaces of the wealthy, or the museum of the 
Emperor ; but this fabric has been discontinued, and 
the looms, since 1812, have been chiefly employed 
in weaving shawls, to which all t£e females of the 
capital continue to give great encouragement. Vienna 
is the chief, but not the only, seat of silk manu&c^ 
ture in Austria, other principal towns participating 
to a small extent. 

The White Silkworm of China has been suc- 
cessfully introduced into Murcia in Spain, a province 
which is favourably situated for the cultivation of 
that insect : its southern boundaries being the Medi- 
terranean, and presenting a salubrious climate. The 
produce of this species is superior, both in quantity 
and quality, to that from the common worms. This 
important improvement is due to the zeal of Don 
Thomas Serrano, who, after a life devoted to the 
happiness of his country, was forced to seek, at 
Gibraltar, an asjlum a^inst the persecutions of the 
Bervile &ctions. 
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Many efforts have been recently made to introduce 
the Silkworm, on an extensive scale, into Ireland. 
These, however, do not appear to have been sucess- 
ful, which must be attributed to some mismanage- 
ment in the treatment of the animal, and other 
circimistances ; for we consider the climate much 
better adapted, then that of the sister island, for the 
breeding of this animal. We have no doubt, but if 
still persevered in, it might ultimately prove of great 
and extensive benefit to the peasantry of that 
country. As we have before hinted, it is our firm 
belief, that in time the insect might become natural 
ized to this latitude, under the guidance and foster- 
ing care of man. For we have seen in the higher 
animals, that they have been brought by degrees to 
breed and thrive in our island, although the tem- 
perature is widely different from that of their own. 

Lord Kingston, with the most patriotic zeal, used 
every effort to propagate the worm, and benefit his 
native land ; but in his efforts he has not been 
assisted. In the year 1827> that nobleman had 
upwards of thirty thotisand mulberry-trees growing 
upon his estates in Ireland, and these in the most 
flourishing and healthy condition. He had sent to 
market in 1880 a considerable quantity of raw silk, 
of the best quality. But, we fear, the restless genius 
of the peasantry is ill adapted for an employment, 
where aMiduity and caiefiil attention are required* 
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In this opinion^ we think we are borne out by the 
fate which has attended the manu^tories of cotton 
lace. The low price of labour induced a belief that 
these might be successfully cultivated ; but a com- 
bination of circumstances has blighted the hopes of 
the public-spirited individuals who introduced them. 
We hope that still their may be found patriots to 
persevere, and gain an ascendency over prejudice. 
The cultivation of the Silkworm and the growing 
of flax, if pursued with vigour, might yet render 
Ireland prosperous and happy. 

Very lately, a remarkable phenomenon presented 
itself in Ireland, which goes &x to support our 
opinions. A voluntary colony of Silkworms settled 
on the demesne of Mount Loftus, county of Cork, 
the seat of Sir Nicholas Loftus, Baronet. On this 
demesne, there are no mulberry-trees; but there are 
several of the European spindle-tree, or Euonymus 
Europeics ; and of these the insect colonists took 
possession. One tree was literally weighed down 
with them ; and it was supposed there could not be 
less than half a million of worms actively spinning 
their cones upon it. This remarkable circumstance 
is well worthy the attention of naturalists, as it 
proves, that the Silkworm may exist and thrive 
upon another tree than the mulberry. Those at 
Mount Loftus are said to have been in vigorous 
Jiealth, and to have produced excellent silk. 
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Time alone can prove what may be the result of 
feeding these caterpillars on the spindle-tree. Till 
then we must suppose that the mulberry is the true 
food of the Silkworm ; and will finish our account 
of this highly useful insect by an account of that 
tree. 
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ON THE CULTIVATION OF THE 
MULBERRY-TREE. 



From all we have above narrated^ it is 
evident, that the first step towards the succ 
propagation of the Silkworm, is the ext* 
cultivation of the mulberry-tree. It is the J 
of botanists, — a genus of the order Tetrand 
which there are seven distinct species, nan 
the Nigra, or black fruited; the Alba, oi 
fruited; the 72M^a,orred Virginian; the Ta 
or Tartarian ; the Fapyfera, or paper mu] 
Japan, from which paper is manufacture<? 
country, — ^now successfully used in France 
ing Silkworms. The Tinctoria and If, 
not used for feeding Silkworms. 

All the species of mulberry are hardy, 
cultivated and naturalized in any clima 
are rapid in their growth, and abunda* 
folis^e. 
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For cold climates it has been found that the black 
is the best adapted ; and^ besides^ it has another 
advantage, — ^that of producing nearly double the 
quantity of leaves to those of other species. Although 
the mulberry grows with much vigour in moist lands, 
it has been found that those produced in such situa- 
tions are not so nutritious to the worms, in whose 
constitution they induce a weakness. Hence it is 
foimd, that although in dry soils the foilage is less 
abundant, the reduction in quantity is amply com. 
pensated by the additional nutriment which they 
afford, and the consequent finer quality and even 
additional quantity of the silk produced. 

The mulberry -tree can be easily raised either 
from cuttings, layers, or seeds. The plan adopted 
in France for raising plants from seeds is curious, as 
will appear from the following description ; — " Take 
the ripe berries when they are full of juice and seeds. 
Next take a rough horsehair line, or rope, such as 
we dry linen on, with a good handful of ripe mul- 
berries ; run your hand along the line, bruising the 
beiries, and mashing them as much as possible, as 
your hand runs along, so that the pulp and seed of 
the hemes may adhere in great abundance to the 
rope, or line. Next dig a trench in the ground where 
you wish to plant them, much like what is practised 
in kitchen gardens in England for crops of various 
kinds. Next cut the rope, or hairline, into len^hs^ 
according to the length of the tteivdi -jwi.xXfis^^'^ 

VOL. lU ^ 
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make^ and plunge the lme> full of mashed berries^ 
into the trench ; then cover it well over with earthy 
always remembering afterwards to water it plenti. 
fully, which is indespensable to success. The seeds 
of the berries thus sown will grow, and soon shoot 
out suckers which will bear young leaves, and these 
are considered the best for the food of the Silkworm. 
The facility and rapidity with which yoimg leaves 
may by this means be produced is evident ; for you 
can fill as many rows of trenches in this way as are 
required, and it can never be necessary to have 
mulberry-trees higher than our raspberry, currant, 
or gooseberry bushes. Whenever they get beyond 
that height they lose their value ; and if these 
branches succeed, you may have a supply coming 
fresh up day after day, or any quantity you please." 
In climates of a similar temperature with that of 
Great Britain, seedlings will seldom reach above 
three inches in height during the first year. It is 
different however, in eastern countries where these 
seedlings are mounded, in the succeeding, for feed- 
ing the Silkworms ; and a second crop is in like 
manner cut for the food to a second brood of cater- 
pillars. Those experienced in the culture of Silk- 
worms can readily recognise the silk produced by 
caterpillars fed on these young shoots^ from the 
superiority of its texture. Those fed on the leaves 

of the mature muibeiTy, always produce an inferior 

quality of silk. 
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The most simple and speedy method of producing 
mulberry plants^ is from cuttings ; they are always 
more rapid in their growth, and stronger. But this 
is most successfully practised in moist climates. 

The Chinese never allow mulberry-trees to grow 
above the height to which a man can reach. They 
carefully cut out the main central stem, and allow 
the side branches to expand in all directions, taking 
care to prune them when they show signs of growing 
high. Besides, they always cut the centre of the 
tree into a hollow cylinder, into which the person 
who pulls the leaves enters, and removes them, 
without damaging the trees. 

It has been ascertained that the true mode of 
producing the most abimdant crop of leaves, is to 
deprive the tree of all its strong and leading stems. 
In Tuscany considerable attention has been paid to 
the cultivation of the trees ; and M. Nollet says 
the inhabitants of these provinces, particularly in 
Florence, do not cultivate half the number of trees 
which are raised in Piedmont, in proportion to the 
number of Silkworms which are reared, and the 
quantity of silk produced by them. This plan of 
saving, is in consequence of their causing the cater, 
pillars to be hatched at two different seasons ; the 
first in spring, and the second^ after the first have 
spun their cones. In the Isle of France, M. Chazel 
reared three generations of caterpillars betwe^ 
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December and May^ Whereas in Italy, it ib the 
opinion of Count Dandolo, that the mulbeny-tree 
cannot be twice stripped of its leaves without injiu 
ring the trees; and he alleges, that one good crop of 
silk is worth more than both the first and second; 
and that the quality of the second crop is always 
inferior. 

That the Silkworm caterpillar may arrive at its 
complete state of development, the quantity of leaves 
which they necessarily consmne must bear a relation 
to their quantity of nutrition. The better the quality 
of the leaves, less will be required for this purpose, 
and the animal liable to less fatigue in masticating 
them; so that saccharine substance, unless combined 
with resinous matter in a due proportion, may feed 
the animal, but will never enable it to produce silk 
proportionate to its weight. 

In various parts of France and Italy, many persons 
rear Silkworms, who have no means of supplying 
them with food, except by the purchase of mulberry 
leaves, which are brought to the market, and sold by 
weight. It therefore requires not only judgment, 
but experience, to enable the purchaser to distin- 
guish such as are most nutritive. 

Great care must be taken to prevent the leaves 

firom heating, and thereby producing the first stage 

of fermentation, which destroys their quality, and 

proves too stimulating &i ^ibft ^Ikworms ; and they 
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should also be presented to the ammals in a per« 
fectly dly state, otherwise contagious and other 
fatal diseases will ensue. 

It is a remarkable fact, that no other insect what- 
ever but the Silkworm feeds upon the mulberry- 
tree. Various caterpillars have been put on the 
leaves of mulberry-trees, but they have always 
been found to reject them. Even the Aphides, 
some species of which are found on almost every 
other plant, have never been discovered on this 
tree. 
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